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ABSTRACT 


The  purpose  of  this  test  was  to  determine  the  environmental  starting 
capability  of  the  Sundstrsnd  Cartridge/Pneumatic  Starter,  Sundstrond 
Proposal  No.  1776A-P1  (Model  CPS- 13),  when  used  on  the  J79-GE-5C 
engine.  A  total  of  38  starts  were  made  during  this  test  program, 
seven  at  normal  ambient  temperatures  (75°P  to  80°F),  six  at  0°F,  nine 
at  -20°F,  three  at  ~40°F,  two  at  -65°F,  nine  at  +59°F  and  two  at  +135°F. 
The  first  11  rues  of  the  program  demonstrated  that  the  J79-GE-5C  engine, 
using  a  main  fuel  control,  P/H  4Q4045A  (unmodified)  and  the  Sundstrand 
Cartridge/Pneumatic  Starter,  Model  CPS- 13,  would  not  make  satisfactory 
starts  at  -20°F  or  lower.  Runs  12  through  26  demonstrated  that  the 
same  engine  and  starter  combination  equipped  with  a  main  fuel  control 
P/N  407070  would  not  make  satisfactory  starts  at  0°F  in  the  pneumatic 
mode  of  starting,  but  would  meet  the  time  to  idle  requirement  at  0°F 
in  the  cartridge  mode.  Runs  27  through  38  demonstrated  that  the  J79- 
GE-5C  engine  equipped  with  the  CPS- 13  starter  and  a  main  fuel  contol 
P/N  404045A,  with  the  recommended  modifications  could  make  satisfactory 
starts  throughout  the  temperature  range  of  +135°F  through  -65°F. 


This  document  is  subject  to  special  export 
controls,  and  each  transmittal  to  foreign 
governments  or  foreign  nationals  may  be  made- 
only  with  prior  approval  of  OCAHA  Service 
Engineering  (OCNEPE),  Tinker  AFB,  Oklahoma. 
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BiTROBUCTIOS 


High  and  low  temperature  starting  tests  were  conducted  on  a 
J79-GE-5C  engine,  S/H  G. 2. -033585,  using  a  Sundstrand  prototype 
starter,  Model  CPS-13,  P/H  702601,  S/H  22.  These  tests  were  con¬ 
ducted  during  the  time  period  of  17  July  1967  and  15  September 
1967.  The  tests  were  conducted  in  the  Engine  Test  Cell  of  the 
Climatic  Laboratory,  Eglin  Air  Force  Base,  Florida,  under  the 
authority  of  APGC  Project  Directive  Ho.  0816V,  dated  20  July  1967. 

The  engine  was  a  J79-GE-5B  engine  built  to  partially  conform 
to  the  J79-GE-5C  configuration.  The  major  change  being  the  trans¬ 
fer  gear  box  on  the  front  of  the  engine. 

There  was  no  accessory  load  on  the  engine  during  these  tests. 

The  starter,  Model  CPS-13,  used  for  these  tests  was  designed 
and  built  by  Stmdatrand  Aviation  at  Eocfcford,  Illinois,  for  use  on 
the  B-58  aircraft.  The  CPS-13  starter  has  both  a  cartridge  and 
pneumatic  capability  for  starting.  The  starter  being  used  on  the 
B-58  at  the  present  time  has  only  a  pneumatic  capability. 

The  cartridges  used  to  make  the  cartridge  mode  starts  were 
manufactured  by  the  Olln-Hathieson  Chemical  Corporation.  Two 
different  types  of  cartridges  were  used,  the  HXU4/A  and  MHJ4A/A, 

The  air  supply  for  the  pneumatic  mode  starts  was  supplied  by  an  KA- 
2  gas  turbine  compressor  operating  in  the  test  chamber  at  the  same 
temperature  as  the  test  engine. 

The  instrumentation  for  the  test  was  installed  in  accordance 
with  the  instrumentation  list  shown  in  paragraph  IV  of  the  General 
Electric  Company  Test  Request,  dated  8  May  1967,  except  that  coot- 
pressor  inlet  pressures  were  omitted  due  to  lack  of  instrumentation 
probes  to  measure  this  parameter.  The  test  request  is  included  as 
Appendix  B  of  this  report. 

The  observer's  log  sheets  are  Included  as  Appendix  E  of  this 
report.  The  data  shown  on  these  sheets  are  observed  data  and  may 
differ  slightly  from  the  data  shown  in  graph  form.  Appendix  ?, 
which  was  takes  from  the  SEL  600  Jcta  System.  Appendix  C  is  the 
fuel  analysis  of  the  JP-4  refree  fuel  (Mil.  Spec.  MIL-J-5161F  Grade  1) 
used  for  this  test. 
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The  purpose  of  this  test  was  to  deteraine  the  cavironacatal 
starting  capability  of  the  Saadstraad  Cartridge  Pneumatic  Starter, 
Sundstrcad  Proposal  So,  17 76.4- Pi  (Model  CPS- 13),  when  used  oa  the 
J79-GE-5C  engine. 


DSSCai'PTKH 


The  test  engine  used  for  this  test  was  a  basic  J79-GE-5B  engine 
equipped  with  a  J79-GH-5C  transfer  gear  box  and  a  Sundstrand  Model 
CPS- 23  cartridge/pneumatic  starter. 

Photographs  of  the  test  iteas  are  shown  in  Appendix  A,  Figures 
1  through  5, 


TEST  PROCEDURE 


The  engine  was  serviced  with  MIL-I/-7S08F  oil  and  MIL-J-5161F 
Grade  1  fuel  for  all  runs.  The  engine  was  exposed  to  a  10  hour 
soak  period  at  the  test  temperature  prior  each  official  test  run. 

The  start  procedure  used  for  the  official  test  runs  was  in  accor¬ 
dance  with  the  procedure  shown  in  paragraph  XU  D.  1  and  2  of  the 
General  Electric  test  request  dated  8  May  1967,  Appendix  B.  Three 
deviations  were  made  from  the  recommended  procedure.  These  deviations 
were  on  runs  24  and  26  in  the  pneumatic  node  <ffid  run  15  in  the  cartridge 
node.  The  throttle  was  pre-set  to  idle  on  runs  24  and  26  to  determine 
if  a  faster  start  could  be  made  and  on  run  15  the  throttle  opening  was 
inadvertently  delayed  until  the  engine  speed  reached  10  percent. 

The  air  supply  for  the  pneumatic  node  starts  was  supplied  by  a 
HA-2  gas  turbine  compressor.  Federal  Stock  Ho.  1730-917-8014.  TWo 
types  of  start  cartridges  were  used  during  the  test,  both  were  manu¬ 
factured  by  the  Olia-Mathieson  Corporation.  The  two  types  of  cartridges 
were:  (1)  MXD4/A,  and  (2)  HXU4A/A.  The  observer's  log  sheets.  Appendix 
E,  shows  the  starts  that  each  was  used  on. 

Starts  were  nade  at  +135%  +59%  -20%  -40®?,  and  -65®?.  The 
General  Electric  test  request  ask  for  two  cartridge  nodes  and  two 
pneumatic  node  starts  at  each  of  the  test  temperatures  except  +59®F 
where  only  one  stazt  in  each  of  the  nodes  was  requested.  After  dis¬ 
cussing  the  program  with  all  of  the  agencies  concerned,  it  was  decided 
that  three  starts  should  be  made  in  each  start  mode  at  each  test  tem¬ 
perature  except  +59®F  and  only  one  start  in  each  node  would  be  satis¬ 
factory  at  +59 ®F. 
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The  progrcn  was  Modified  again,  after  run  27,  following  the 
delays  caused  by  the  difficulty  experienced  with  the  first  two  main 
fuel  controls,  so  that  one  cartridge  start  and  two  pneumatic  starts 
were  made  at  -20°F  and  -40*P  and  one  pneumatic  and  one  cartridge 
start  was  made  at  -65*F  and  +135°F.  The  program  was  cut  short  in 
order  to  vacate  the  test  cell  to  allow  a  previously  scheduled  quali¬ 
fication  test  on  the  J79*ffi-17  engine  to  begin.  All  of  the  runs  from 
run  27  through  3£  were  made  using  the  modified  main  fuel  control  P/H 
4C4045A,  S/M  589794. 


TEST  RESULTS  AMD  DISCUSSION 


A  total  of  38  runs  were  made  during  this  test  program.  Seven 
runs  were  made  at  normal  ambient  temperatures,  +75  °F  to  +80*  P.  Six 
runs  were  made  at  0°F,  nine  at  -20*F,  three  at  -40*F,  two  ai;  -65*F, 
nine  at  +59®P  and  two  at  +135°F. 


The  first  eleven  runs  of  the  test  were  made  using  main  fuel 
control  P/H  4040454  prior  to  the  control  being  modified.  He  starts 
using  this  control  in  the  unmodified  condition  required  from  30  seconds 
at  +59 *F  to  137  seconds  at  -20°F  to  reach  idle  speed.  The  +59 *F  starts 
were  satisfactory  hut  those  at  0°F  and  -20°F  required  more  than  double 
the  allowable  time  to  reach  idle.  The  decision  was  made  to  change  the 
main  fuel  control  in  an  effort  to  improve  the  starting  time.  A  new 
control  (a  stock  item)  P/»  407070,  S/B  577297  was  sent  from  the  Depot 
at  Tinker  AFB  and  installed  prior  to  run  12.  Data  from  one  of  the 
slow  starts  at  -20*F  using  the  original  control,  P/3  4640454,  was 
plotted  and  is  shown  in  Figure  6,  Appendix  F. 


Runs  12  through  26  were  made  using  main  fuel  control  P/S  407070. 
Runs  12  and  13  were  check  runs  to  clear  the  new  fuel  control  and  fuel 
system  of  air  prior  to  making  the  test  runs.  One  pneumatic  and  one 
cartridge  start  was  made  at  +59*F  and  both  starts  were  within  allow¬ 
able  time  limits.  Data  from  these  starts  were  plotted  and  are  shown 
in  Figures  7  and  8,  Appendix  F.  Three  cartridge  and  three  pneumatic 
mode  starts  were  made  at  0°F.  These  were  made  on  runs  16  through  21. 
The  pneumatic  mode  starts  did  not  meet  the  time  requirements  in 
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seconds  limit  for  0*F.  Data  from  each  of  these  starts  were  plotted 
and  are  shown  in  Figures  9  through  14,  Appendix  F. 


Run  22  was  made  to  remove  the  moisture  from  the  following 

a  cycling  of  temperatures  within  the  test  chamber. 
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Buns  23  through  26  were  made  at  -20°F,  Three  of  die  starts  were 
pneumatic  made  starts  and  one  was  a  cartridge  node  start.  These 
starts  were  all  extremely  slow.  The  cartridge  node  start  required 
77.6  seconds  to  reach  idle  speed  and  the  pneumatic  node  starts  were 
85. 3 j  86  and  82  seconds  respectively.  Bata  froa  one  of  the  pneusatic 
node  starts,  run  23,  and  the  cartridge  node  start,  run  25,  were  plot' 
fed  and  are  shewn  In  Figure  15  and  16,  Appendix  F. 

The  air  pressure  regulator  valve  P/fi  588811P1,  S/H  6475  and  the 
B-58  aircraft  configuration  piping  fro®  the  air  valve  to  the  starter 
was  removed  fro®  the  starter  air  system  for  the  start  on  run  26. 

This  change  was  made  to  determine  if  the  restriction  through  the  air 
valve  and  piping  was  causing  the  slow  starts.  The  starter  air  pres¬ 
sure  was  increased  fro®  40  psig  with  the  valve  removed  and  the  time 
to  reach  idle  speed  was  reduced  fro®  86  seconds  to  82  seconds  which 
was  still  35  seconds  core  than  the  allowable  tine  to  idle. 

The  original  fuel  control  P/H  4040454  was  reinstalled  prior  to 
run  27.  The  control  had  been  modified  to  bring  it  up  to  the  latest 
configuration  for  a  control  of  this  type.  Four  changes  were  made  to 
accomplish  the  modification.  The  changes  were  as  follows:  (1)  The 
number  of  boles  in  the  differential  pilot  valve  bushing  was  reduced 
froa  4  to  2.  This  reduction  in  porting  holes  reduces  the  pilot  valve 
gain.  (2)  A  new  orifice  assembly  was  inserted  into  the  drilled 
passage  which  supplies  the  main  fuel  pump  discharge  pressure  signal  to 
the  differential  pilot  valve.  The  new  orifice  assembly  is  of  the  stand 
pipe  design  and  contains  eight  .025  inch  diameter  holes  supplying  a 
.040  inch  diameter  controlling  orifice.  The  new  orifice  assembly 
serves  to  dampen  the  pilot  valve  rendering  it  less  sensitive  to  pulsa¬ 
tions  in  main  fuel  pump  discharge  pressure. 

The  following  changes  were  made  to  improve  temperature  compensa¬ 
tion,  (1)  A  close  clearance  fuel  valve  was  added.  (2)  A  nitrogen 
filled  P3  reference  bellows  was  added. 

Buns  24  and  28  were  wade  to  check  the  engine  operation  and  purge 
the  fuel  system  of  air  following  the  main  fuel  control  change.  The 
data  froa  run  28  was  plotted  and  are  shown  in  Figure  17,  Appendix  F. 

Buns  29  through  31  were  made  at  -20°F.  Two  of  these  runs  were 
made  using  the  pneumatic  mode  of  starting.  Bun  29  was  made  with  the 
air  regulator  valve  and  B-58  piping  in  the  starter  air  line  and  run 
31  was  mads  with  this  equipment  removed.  There  was  a  5  psig  difference 
in  the  air  pressure  to  the  starter  and  a  10.1  seconds  difference  in 
the  time  to  reach  idle  speed,  showing  that  the  air  valve  and  piping 
were  restricting  the  pressure  and  flow  to  the  starter.  Run  30  was  a 
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cartridge  start.  Data  frees  these  three  starts  are  skna  in  Figures 
18  through  20,  Appendix  F.  Starts  on  rrns  29  and  30  were  slower  than 
tins  47  seconds  allowable  time  to  idle,  bat  run  31  repaired  only  41 
seconds  to  reach  idle  speed  which  was  well  within  the  allowable  time. 
There  was  one  other  difference  between  the  two  pneumatic  starts  at 
-20*F  that  nay  have  contributed  to  the  faster  start  on  ran  31.  A 
check  was  made  of  the  aiotmt  of  leakage  from  the  P62>  waive  after  run 
30  and  it  was  found  to  be  approximately  twice  the  normal  leakage. 

The  solinoid  valve  in  the  drain  line  was  closed  to  prevent  aaiy  leak¬ 
age  on  the  start  for  ran  31.  However,  the  fuel  flows  at  tine  of 
light  off  showed  a  difference  of  only  six  pounds  per  hoar.  T^e  did 
not  permit  a  thorough  investigation  of  this  condition. 

Kaos  32  through  34  were  made  at  -40*?.  An  oil  leak  developed 
on  ran  32  at  the  mounting  flange  of  the  secondary  nozzle  pump,  w™ 

33  was  made  to  locate  the  exact  source  of  the  leak.  It  was  decided, 
doe  to  the  United  tine  available  to  complete  the  test,  to  cootiuie 
without  replacing  the  pump.  The  leak  was  located  around  the  shaft 
seal  of  the  secondary  nozzle  pop.  Bata  from  rams  32  and  34  were 
plotted  and  are  shown  in  Figures  21  and  22,  Appendix  F. 

Sons  35  and  36  were  made  at  -65°F.  The  engine  failed  to  fire 
on  the  first  two  attempts  on  ran  35.  The  third  attempt  resulted  in 
a  good  start  and  a  normal  acceleration  to  idle  speed.  Two  possible 
explanations  for  the  failure  to  light  off  on  the  first  two  attempts 
could  have  been  a  frost  covered  fuel  nozzle  or  frost  covered  ignition 
plugs,  which  was  cleared  by  the  first  two  start  attempts.  Bata  from 
the  two  runs  were  plotted  and  are  shown  in  Figures  23  and  24,  Appen¬ 
dix  F.  Both  starts  were  well  within  the  allowable  start  time  at  -65°F. 

Runs  37  and  38  were  sade  at  +135"F  following  soak  periods  at 
+160°F.  The  pneusatic  start,  ran  37,  was  slower  than  the  cartridge 
node  start  on  run  38  due  to  the  lower  starter  air  pressure  at  +135°F. 
However,  both  starts  were  well  within  the  55  seconds  allowable  start 
time  at  +130*F.  Data  from  these  two  starts  are  shown  in  Figures  25 
and  26,  Appendix  F. 
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CONCLUSIONS 


1.  The  J79-GE-5C  engine  equipped  with  the  main  fuel  control  P/N 
404045A  (unmodified)  or  the  main  fuel  control  P/N  407070  and  the 
Sundstrand  Starter  Model  CPS- 13  would  not  meet  the  cold  weather 
start  requirements. 

2.  The  J79-GE-5C  engine  equipped  with  a  modified  main  fuel  con¬ 
trol  P/N  404045A  and  the  Sundstrand  Starter  Model  CPS- 13  would  make 
satisfactory  starts  throughout  the  temperature  range  of  +135°F  to 
-65CF. 


RECOMMENDATION 


1.  If  the  Sundstrand  Starter  Mbdel  CPS- 13  is  to  be  used  on  the 
J79-GE-5C  engines,  it  is  recommended  that  the  main  fuel  control 
be  modified  to  improve  the  temperature  compensation  and  to  reduce 
idle  rumble. 
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PHOTOGRAPHS  OF  TEST  INSTALLATION 
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Mg.  3,  Close  up  Ties?  oX  Sunds trend  Starter  mounted  on  J"79^“5C  engine 
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APPENDIX  B 


ISTIZR  OF  INSTRUCTIONS  AND  TEST  REQUEST 


OCNEPE  6  June  1967 

B58/J79-5C  Engine  Starter  Climatic  Teats,  Contract  AF  33  657-67-C-0553 


APGC  (Art  Goolsby) 

Eglin  AFB,  Flsu  32542 

1.  The  purpose  of  these  tests  is  to  determine  the  environmental  start¬ 
ing  capability  of  the  Sundstrand  Cartridge  Pneumatic  Starter,  Sundstrand 
Proposal  No,  1776A-P1  when  used  on  the  J79-5C  engine.  There  is  no 
requirement  for  simulated  aircraft  accessory  loads  in  either  mode  of 
starting  during  these  tests.  Basically,  these  tests  will  be  conducted 
in  two  phases: 

a.  Verify  the  G.E.  Co.  base  line  operation  for  the  test  engine, 

S/N  033585,  without  accessory  loads. 

b.  Determine  the  environmental  starting  characteristics  of  the 
engine  and  the  starter  capability  in  both  modes  of  operation. 

2.  General  Electric  Company  will  furnish  the  engines  base  line  data 
obtained  during  cell  testing  at  Bvendale,  Ohio.  They  will  also  supply 
a  complete  basic  engine  minus  aircraft  QEC  components.  It  is  planned 
to  have  the  engine  on  site  at  Eglin  by  the  15th  of  June.  In  addition 
to  the  engine  SAAHA  will  furnish  a  X30QJ  start  cart  which  is  scheduled 
for  arrival  at  Eglin  during  the  latter  part  of  June.  SAAMA/SANBIA 
(Mr.  Ed  Gray)  will  also  be  responsible  for  supplying  the  necessary 
Sundstrand  Starters  used  in  vvhese  tests.  This  starter  shall  uee 
approved  Air  Force  type  MXU-4/A  aeries  gas  generating  cartridge  in 
these  tests. 

3.  The  attached  G.E.  Test  Request  contains  the  instrumentation  require¬ 
ments  for  the  Eglin  facility  and  those  which  G.E.  Co.  will  record  on 
their  equipment.  It  also  Includes  test  procedures,  special  instructions 
and  soak  times.  However,  OCAHA  Service  Engineering  (OCNEPE)  requires 
that  three  starts  be  performed  instead  of  the  two  starts  which  G.E. 
programmed  in  Part  V  of  the  test  procedures.  Otherwise  the  Test  Request 
has  been  reviewed  and  is  considered  acceptable. 


4.  Your  cooperation  in  this  matter  is  appreciated.  Please  contact 
OCNEPE,  Mr.  W.  L.  Cramer/2229  if  additional  information  is  required 
or  if  hardware  problems  develop. 

FOR  THE  COMiANDER 


KENNETH  C.  KNIGHT 
Chief,  Propulsion  Branch 
Directorate  of  Materiel  Management 


i  Atch 

Test  Requests  for  Environ¬ 
mental  Starting  Tests 

Cy  to: 

SAAMA  (SANBTA,  Mr.  Gray) 
AFGLPS  (Mr.  Huggins) 


Test  Request  for  TPS  B-57-F, 
D-57-F1  "Environmental  Starting 
Tests  -  J79-5C  Engine" 


May  8,  1967 


E.  D.  Fagan 

G.  E.  Representative 

Eglln  AFB,  Florida 

I.  PURPOSE  OF  TEST 


Environmental  starting  tests  of  the  J79-5C  with  Sundstrand  Cartridge 
Pneumatic  Starter  (as  described  in  Sundstrand  Proposal  Nr.  1776A-P1) 
at  Eglin  AFB,  Florida.  Determine  the  environmental  starting  capability 
of  the  engine  without  aircraft  accessory  loads  (simulated)  utilizing 
both  cartridge  and  pneumatic  node  starter  operation.  The  teat  will 
be  conducted  in  three  phases  as  follows: 

a.  Established  a  base  line  of  operation  for  the  test  engine  (S/N 
033585)  at  Evendale  without  accessory  loads  at  STP  under  both 
operating  modes. 

b.  Verify  the  Evendale  established  base  line  of  operation  for  the 
test  engine  (S/N  033585)  at  Eglin  without  accessory  loads. 

c.  Determine  the  environmental  starting  capability  of  the  engine 
without  aircraft  accessory  loads  (simulated)  utilizing  both  cartridge 
and  pneumatic  mode  of  starter  operation. 

II.  PARTS  TO  BE  TESTED 

A.  J79-5C  engine  S/H  033585  with  applicable  gear  boxes. 

B.  Cartridge/Pueuaatic  starter  described  in  Suad Strand  Engineer¬ 
ing  Proposal  Ho.  1776A-P1,  Vol.  1. 

III.  SPECIAL  INSTRUCTIONS 

A.  Starter  inlet  pressures  and  temperatures  supplied  to  the  starter 
for  environmental  testing  should  be  consistent  with  the  pneumatic 
mode  data  shown  in  the  referenced  Sundstrand  Proposal. 


.*nutaKL..  -  - 
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III.  SPECIAL  INSTRUCTIONS  (Coat.) 

B.  Transient  data  recordings  (or  reproduction  thereof)  are  required 
for  all  starts  in  this  TPS. 

C.  Any  steady  state  data  taken  at  idle  speed  is  also  required. 

D.  Starts  are  to  be  made  utilising  the  following  procedures  for 
throttle  actuation. 

1)  Pneumatic  mode:  When  engine  spaed  reaches  10%  advance  the 
throttle  to  idle  position  (12°  measured  at  fuel  control 
input  shaft). 

2)  Cartridge  mode:  Advance  the  throttle  to  idle  position 
(12°  measured  at  fuel  control  input  shaft)  and  apply 
ignition  an  instant  before  energizing  the  start  switch. 

It  is  requested  that  a  throttle  atop  be  provided  to  the  cell 
operators  input  throttle  to  prevent  advancing  engine  throttle 
beyond  12°  during  the  starting  test  at  both  Evendale  and  Eglin 
locations. 

E.  The  fuel  used  in  the  tests  shall  be  per  Spec.  MIL-J~516lF,  Grade 
1  (Ref.  GE  Spec.  S-714E,  dated  9/22/66)  and  oil  will  be  per  Spec. 
HIL»W808F,  (Ref.  GE  Spec.  E-714-E  dated  8/22/66). 

F.  An  engine  brake  shall  ba  used  if  necessary  during  soak  for 
environmental  tests  to  prevent  rotation  while  soaking. 

G.  It  is  desired  to  use  shop  air  for  pneumatic  starts  at  Evendale 
and  a  rated  i!4«lA  cart  for  pneumatic  starts  at  Eglin. 

H.  Dynamic  fuel  manifold  pressure  measurements  should  be  very  close 
coupled  and  for  cell  readouts  for  idle  readings,  a  solenoid  valve 
should  be  installed  in  the  cell  readout  line  at  the  engine  tap  off 
point.  This  solenoid  valve  will  be  in  a  closed  position  for  all 
environmental  baseline  and  Eglin  starts  to  prevent  abnormal  mani¬ 
fold  fill  times. 

I.  Fuel  temperature,  a  specific  gravity  sample  and  a  barometer 
reading  are  to  be  taken  just  prior  to  each  start  for  Evendale  and 
Eglin  tests. 
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III.  SPECIAL  INSTRUCTIONS  (Cent.) 

J.  A  tap  off  line  with  a  three-way  Solenoid  valve  utilised  at 
the  tap  off  point  should  be  installed  on  the  drain  line  from  the 
PSD  valve.  This  provision  is  desired  so  that  any  PSD  valve  leak¬ 
age  may  be  drawn  off  into  a  container  during  start,  but  will  allow 
any  steady  state  leakage  and  shutdown  drainage  to  be  relived 
through  the  normal  path. 

K.  Record  the  manufacturer  and  date  of  manufacture  of  each  cart¬ 
ridge  used  on  each  run.  This  should  be  available  on  the  cart¬ 
ridge  container. 

L.  The  engine  will  be  equipped  with  an  oil  tank  so  the  lube 
system  will  be  self  contained. 

IV.  INSTRUMENTATION 


GE,  Evendale  will  plan  to  supply  1  eight  channel  Sanborn  recorder 
and  operator.  Parameters  are  as  follows: 

Start  Mode 


Parameter 

Sanborn  Scales 

Pneu. 

Cart. 

1.  Engine  Speed 

0  to  1000  rpm 

X 

X 

0  to  2500  rpm 

X 

X 

0  to  5500  rpm 

X 

X 

2.  Fuel  Flow 

0  to  1000  lb/hr 

X 

X 

0  to  3000  lb/hr 

X 

X 

3.  Compressor  Discharge 

0  to  10  psig 

X 

X 

Hall  Static  Press. 

0  to  40  peig 

X 

X 

4;  Exhaust  Gas  Temp. 

-65  to  300 °F 

X 

X 

-65  to  1435. F 

X 

X 

5.  Starter  Inlet  Pressure 
Total 

0  to  50  psig 

X 

HA 

6.  Starter  Inlet  Temp. 

-65  to  440 ®F 

X 

HA 

7.  Fuel  Manifold  Press.. 

0  to  200  psig 

X 

X 
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IV.  INSTRUMENTATION  (Coat.) 

Start  Mode 


Parameter  Sanborn  Scales 

Pneu.  Cart. 

8.  Cart.  Breech  Press.  0  ^ 

2000  psig 

m  x 

9.  #4  Fuel  Nozzle  Temp.  -65* 

to 

2400 *F 

X  X 

10.  #9  Fuel  Nozzle  Temp.  -65° 

to 

24CO*F 

NA  X 

The  following  data  is  to  be  recorded  on  Kglin's 

Digital  System: 

Parameter 

Bange 

Engine  Inlet  Temperature  (X2) 

-70  to  170 *F 

Starter  Inlet  Valve  Actuation 

(0  to  1) 

#2  Bearing  Temperature 

-70  to  500°F 

Lobe  Pump  Discharge  Pressure 

0  to  1C  9  psia 

Scavenge  Pump  Discharge  Pressure 

0  to  1000  psia 

Spark  Rate  #4  Can 

— 

.Fuel  Nozzle  Thermocouple  #4 

0  to  1000 °F 

Engine  Speed 

(0  to  5500  rpm) 

Fuel  Flow*  Main 

0  to  3000  lb/hr 

Fuel  Flow,  Verification 

0  to  3000  lb/hr 

Compressor  Discharge  Hall  Static  Pressure 

0  to  40  psig 

V  vKntl  fle>€*  TaMmaviAeMMA  /O/KH  C  1  V 

- —  V—  AWM|»v*««*Mav  \(MU  «/  •  Ay 

(-65  to  1435 “F) 

Fuel  Manifold  Pressure 

0  to  200  psig 

Exhaust  Nozzle  Area  (A8) 

Min  to  Max 

Stator  Angle  <BI> 

Min  to  Max 

8-6 


>  -S'**' 
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IV.  INSTRUMENTATION  (Cont.) 

Parameter 

Throttle  Angle  (  } 

Fuel  Nozzle  Thermocouple  #9 
Starter  Air  Pressure  (Inlet) 

Starter  Air  Temperature  (Inlet) 
Starter  Breech  Pressure 
Engine  Inlet  Pressure,  Static  (PS2) 
Engine  Inlet  Pressure,  Total  (Pt2) 

V.  TEST  PROCEDURES  -  EQLIH 


Range 

Min  to  Max 
0  to  1000°F 
0  to  50  psig 
-70  to  450°F 
0  to  2000  psia 
0-25  psia 
0-25  psia 


Phase  I  (GB,  Bvenaale) 

Phase  I  consists  of  testing  at  GE,  Evendale  to  establish  engine 
performance,  mechanical  integrity  and  base  line  data. 

Phase  II  (Bglin  AFB) 

Phase  IX  consists  of  Bglin  AFB  checkout  and  Evendale  Base  Line 
Verification. 

Run  1  -  Eglin 

Start  engine  under  same  mode  and  with  same  engine  and  starter 
conditions  as  in  Run  1  and  2  -  FPD,  Operate  engine  at  idle  for  10 
minutes  to  stabilize  and  take  3  data  readings  a  1  to  2  minute  inter¬ 
vals,  then  shutdown  engine.  Engineering  from  Evendale  will  supply 
information  regarding  engine  and  starter  conditions  at  Evendale. 

Run  2  -  Eglin 

After  satisfactory  comparison  of  idle  data  vith  Evendale  base 
line,  make  a  start  again  vith  engine  and  starter  conditions  as  in 
runs  1  and  2  -  FPD.  Again  compare  Eglin  data  with  Evendale  base  line. 


B~7 


Run  3  -  Eglin 


Maks  a  start  with  conditions  as  in  Runs  3  and  4  -  FPD. 
Compare  with  Evendale,  base  line. 


After  satisfactory  baseline  comparison  and  instrumentatirn  veri¬ 
fication,  proceed  with  Phase  III  environmental  tests. 


Phase  III,  Part  1  (Eglin  AFB,  Environmental  Tests) 
Perform  the  following  runs  (Starts) : 


Run 

No. 


Engine 

Inlet 

Air 

°F  Temp 


16-Eglin  -40 


Starting  Modes 
Pneu.  Cart. 


X 


ACC 

Loads 


Soak  &  Run 
Requirements 


4-Eglin 

4-135 

X 

- 

None 

X 

5-Eglin 

4-135 

X 

- 

None 

X 

6-Eglin 

4-135 

- 

X 

None 

X 

7-Eglin 

4-135 

- 

X 

None 

X 

8-Eglin 

4-52 

X 

- 

None 

XX 

9-Eglin 

4-59 

- 

X 

None 

XX 

10-Eglin 

o 

I 

X 

- 

None 

XX 

11-Eglin 

-20 

X 

- 

None 

XX 

12-Eglin 

-20 

- 

X 

None 

XX 

13-Eglin 

-20 

- 

X 

None 

XX 

14-Eglin 

-40 

X 

- 

None 

XX 

15-Eglin 

-40 

X 

- 

None 

XX 

None 


XX 
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V.  TEST  PROCEDURES  -  Eglin  (Cont.) 


Run 

No. 

Engine 

Inlet 

Air 

°F_,Temp 

Starting  Modes 
Fneu.  Cart. 

.  ACC 

Loads 

Soak  &  Run 
Requirements 

17-Egliit 

e 

-3- 

« 

- 

X 

None 

XX 

18-Eglin 

-65 

X 

- 

None 

XXX 

19-Eglin 

-65 

X 

- 

None 

XXX 

20-Eglin 

-65 

X 

None 

XXX 

21-Eglin 

-65 

- 

X 

None 

XXX 

See  Item  VI 

Phaae  III,  Part  I  (Eglin  AFB,  Environmental  Tests) 

It  Is  expected  that  ambient  starts  below  -40°F  in  cartridge  mode 
could  possibly  result  in  hang-ups  or  deceleration  after  starter 
cut  out;  depending  upon  cartridge  burn  time  and  engine  light  off. 
In  such  cases,  as  A  Go  and  No-Go  existing  for  two  trys  at  a  par¬ 
ticular  temperature,  a  third  rax  will  be  programmed  in  cartridge 
mode  for  that  condition.  Any  hangups  in  pneumatic  mode  operation 
will  also  be  repeated. 

VI.  SOAK.  TIME 


Requirements 

*  The  engine  and  its  oil  system  to  be  subjected  to  a  soaking 
period  of  4  hours  beginning  from  the  time  engine  inlet  air  tem¬ 
perature  stability  at  +160 °F.  The  oil,  air  and  fuel  supplied  to 
the  engine  during  the  start  vo  be  at  +135°F. 

**  The  engine  and  its  oil  system  to  be  subjected  to  a  soaking 
period  of  six  (6)  hours  beginning  from  the  time  engine  inlet  air 
temperature  stabilizes  at  the  specified  inlet  air  temperature, 
or  until  the  engine  #2  bearing  reaches  the  same  temperature  as 
the  specified  inlet  air  temperature ,  (+5°F)  which  ever  represents 
the  longer  times.  The  oil,  air  and  fuel  supplied  to  the  engine 
during  the  start  to  be  the  same  as  the  specified  inlet  air  tem¬ 
perature. 

B.$ 
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VI.  SOAK  TIME  (Cent.) 

***  The  engine  and  its  oil  system  to  be  subjected  to  a  soaking 
period  of  six  (6)  hours  beginning  from  the  time  engine  inlet  air 
temperature  stabilizes  at  -63°F  or  until  the  engine  #2  bearing 
reaches  a  temperature  of  -60  to  -65°F  which  ever  represents  the 
longer  time.  The  oil,  air  and  fuel  supplied  to  the  engine  during 
the  start  to  be  at  -65°F. 


John  C.  Smith 
J79/J93  QEF  Evaluation 
Building  500,  K-54,  Ext.  4894 
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APPENDIX  C 


FUEL  ANALYSIS 


|  DATE 

FUELS  TEST  *  SPORT  1  20  July  1967 

SUBMITTED  BY 

Mr.  A.E.  Goolaby/PGVOT 

TEST  LABORATORY  AND  LOCATION 

PGVWP,  Egiin  AFB,  Fla. 

ORIGIN  OR  CONTRACTOR 

LAEORATORY  TEST  NUMBER 

DATE  RECEIVED  IN  LAB 

20  Jul  6 7  ‘ 

SPECIFICATION  NUMBER 

T5161-E 

GRADE  NUMBER 

JP-4,  Grade  1 

CONTRACT  NUMBER 

QUANTITY  REPRESENTED  (0 A  IS  J 

TYPE  CONTAINER  AND  NUMBER 

Gal.  Can 

SAMPLE  NUMBER 

REMARKS  (PERTAINING  TO  SAMPLE  AS  RECEIVED) 

Referee  Fuel 

IMJCJlXKffiCQHK  Sp.  Gr. 

.758 

GRAVITY  ‘A.P.I. 

55. 1C 

WSIM 

APPEARANCE 

Clear 

COLOR 

Water  White 

ODOR 

WATER  REACTION 

Wo.  1 

FREEZING  POINT  *F 

Below  -67 

CORROSION 

No.  1 

EXISTENT  GUM.  MG/100  Ml 

.4 

POTENTIAL  GUM.  MG/100  Ml 

OXIDATION  PPT.  MG/100  Ml 

DOCTOR  TEST 

MERCAPTAN  SULFUR,  SWT. 

TOTAL  SULFUR.  *  WT. 

VAPOR  PRESSURE.  P.S.I.  9  100’'  F 

2.05 

ANIUNE  POINT  *F 

133 

ANILINE  GRAVITY  CONSTANT  OR  S.  T.  U. 

67319 

SMOKE  POINT  MM  (OR  SMOXE  VOL  INDEX) 

AROMATICS.  X 

OLEFINS,  X 

TETRAETHYLLEAD  Ml/GAl 

PUSH  POINT. 

KNOCK  RATING 

LEAN  RICH 

LEAN  RICH 

LEAN  RICH 

TOTAL  SOLIOS.  MG/GAl 

.52 

FIBROUS  MATERIAL  PER/OT 

VISIBLE  FREE  WATER  Ml/GAl 

NONCOMBUSTIBIE  SOIIOS  MG/GAl 

TOTAL  WATER.  PPM  BY  YOL  BY  KARL  FISCHER 

THERMAL  STABILITY,  TUBE  DEPOSIT  CODE  NO. 

THERMAL  STABILITY.  PRESSURE  OIPP.  (IN.  HG.) 

MIL- 1-27686  ICIN’/.  INHIBITOR.  *  BY  VOL 

DISTILLATION 

(bp *f  2.52 

•5  P*r  I67*F 

IgP'F  167  *F 

REMARKS  (VeXIAINR'IG  TO  USA8IUTY  AND 
DISPOSITION  OF  MATERIAL) 

MATERIAL  REPRESENTED  IY  SAMPLE 

NO. 

(IS)  (IS  NOT)  SATISFACTORY  FOR  USE 

10*  211  271  14 

10*  20C  221 

10*  221 

20*  275 

20*  275 

1  60*  26  4  290  52 

40*  290 

40*  290 

EEKKna 

SO*  27C  270 

50*  370 

Emmmmm 

90*  400 

90*  400 

|  I  OS  SOS  4?0 

10*  SO*  470 

10*  SO*  470 

E  PT.  REC 

E  PT.  REC 

Ires*  i.o  loss  ./> 

RES  X  LOSS 

RES  X  LOSS 

|  APPROVED  BY,  (NAME  AND  SIGNATURE  OF  LAB  SUPV) 

C"1  |  KEVIN  A,  H/J'S-E 

.  AFTO  £3^  68  SUPERSEDES  SEP  63  EDITION  WHICH  Will  BE  USED. 
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APPENDIX  D 


TABULATED  START  DATA 


RUN  SOTKAKY 
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jkt  immi  moo xl 

J79-GB-5C 


DATS 

17  July  1967 


ruCL  IVSTKM  WIB 

Normal 


OBSERVER'S  LOG 


liNimCHSZNIAL.  MO* 


TIM*  TO  {VINK 


RUN  OOUN  TIMM  ^  23  #*C 


MOCU 

MIL-J-5161F  Grade  1 

LU«K  0*1.  CRADB 

MIL-L-7808P 

NO,  LOS*  or  OIL  UBKO  DUN  IN*  MUM 

•  AM*  7XMMKMATUMK 

RKUATtVB  MUMtOIT  V  % 

rr  urns  break  away  tomqus 

MAXIMUM  CMAKKSMO  RPM 

TIMK  TO  M6ACH* 

5000"***  mm  105  **c 

MAX  Try  OURIM,  STANT  ^ 

RURROtl  OF  MUM 

To  chec9:  angina  after  installation* 

TIMM  GNBIKI  ST  ANTED 


TUT  OSSKRVKR 

Cardwell 


■  An.  RKAOIN* 


REMARKS 


1429:15  5 


NOTS:  This  engine  wad  changed  from  a  -5B  configuration  to 
a  -5C.  The  transfer  gear  box  has  been  changed. 

A  MA-1A  will  be  used  to  furnish  air  to  the  starter. 

Sundstrand  starter.  Model  CPS- 13,  P/N  702601,  S/N  22 
installed. 

The  eagino  fired  at  1120  rpm  with  690  pph  fuel  flow.  The 
peak  fuel  flow  was  950  pph.  The  starter  air  pressure  was 
31  pslg  and  starter  was  cut  out  at  92%  seconds. 

The  engine  speed  indication  was  not  reading  correctly  and 
observed  speeds  could  not  be  recorded. 

The  engine  was  rumbling  at  idle. 

Shut  down. 
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OBSERVER'S  LOG 

JKT  KMIINK  KOCKL  SMSIMK  VKIVf  AC  MO, 

J79-GE-5C  GE- 033585 

OATS 

18  July  1967 

t«*T  TEKFCRATURS  |®K> 

+80 °P  Outside  Air 

KUSC 

MH/-J-5161F  Grede  1 

TIMS  CMSINK  STARTED 

1335 

FOIL  3VSTKM  USKO 

Nonal 

CUOK  OtC  CHAOS 

HIL-L-7808F 

MO.  CSS.  OK  (XL  USKO  DURtNO  SUM 

TIMS  KNSIHK  ITOFREO 

1347 

TEST  OFtfRATOfl 

ISAft,  TKMSXRATUrC 

+80°P 

KSCATITK  KMSDITT  % 

HRS  COCO  SOAK  NfVJOJI  TO  STAKT 

KT  CSS  BREAK  A  IS  AT  TONOUK 

MAXIMUM  C IVANKINS  RFM 

TOTAL  TIME  OM  KHBINC 

:10 

TIMS  TO  XlftK  tMH  ^SKC 

^S!S9HHklK9 

KA8  T.t  OIPIIK.  »T*KT  °F 

TEST  OBSERVER 

Cardwell 

KVKNOSZ  OK  SUM 

To  check  engine  after  installation. 

TIME 

RRM 

REMARK? 

1339 

1341:30 

1342 

1343 

1347 

0 

5lB0 

5200 

5200 

5200 

The  engine  fired  at  1040  rpm  with  660  pph  fuel  flow.  The 
peak  fuel  flow  wee  1680  pph.  The  starter  air  preoeure 
averaged  30  pslg  with  a  peak  starter  Inlet  air  temp.  of 

338eF.  The  starter  wee  cut  out  at  3000  rpa  and  62  seconds. 

Set  speed  to  5900  rpa  and  back  to  idle  to  exercise  control. 

Enter  cell  to  Inspect  engine.  Engine  was  OK. 

Set  throttle  to  5900  rpm  and  back  to  idle  to  exercise  fuel 
control. 

Shut  down. 

NOTE:  There  we s  very  little  ruaible  on  this  run. 

apcc  u“g»„o-m 


► 


Af-*CLOJ  ATM,  TLA. 


JET  ENvIHC  MODEL 


LIME  OIL  6RAOK 

MIL-I/-7808F 


I  NO.  Las.  OV7  OU.  US  SO  OUfttN#  RUNfTIMe  IKflKC  STOPPED 


TtMB  TO  REACH* 


150  "PM  MM  36  SKC 


PUHPOtfK  OP  MUM 


to  obtain  startles  data  at  +59°F. 


RKMAKKS 


HOTS:  This  start  will  be  wade  using  the  MA-2  to  supply  air 
to  the  starter. 

Prior  to  this  start  fuel  noszlas*  P/H  GE867C  492P3  were  re- 
noved  frotu  Ho.  4  and  Ho.  9  coabustion  cans. 

Fuel  nozzles*  P/H  867C  492P3FA,  vara  installed. 

The  engine  fixed  at  1250  rpat  with  755  pph  fuel  flow.  The 
peak  fuel  flew  was  1975  pph.  The  starter  air  inlet  pressure 
averaged  50  pslg  with  a  peak  pressure  of  51  psig  and  peak 
tea?,  of  360*F.  The  starter  was  cut  out  at  3000  rpo  and 
25  seconds. 

Shut  down. 


twee  ro,"‘ 


AT'CaUM  AS3.  YVfi. 


jsr  emmc  woosi. 

J79-GE-5C 


OATS 

20  July  1967 


J'UKI,  trniH  U»*D 


Norostl 


OBSERVER'S  LOG 


KMmRWRIAl,  HO* 


(.IMS  OIL.  BRAOK 

MIL-V7808F 


•A9U  T2MR5RATURE 

+77°? 


HRS  COLD  SOAR  RRKM  TO  START  ITT  LS9  BREAK  AW  AT  TOR  COR 


G2-033585 


KXW~5161?  Grade  1 


TtMC  « HOI  HR  STARTED 


ho.  Lti.  or  on.  usflto  ourihb  rumitimc  khoikc  sTorrco 


KLAVIVS  HUMOITV  % 


IMAMWUUCRANXJNB  RRM 


TOTAL,  TtMR  OF  RUN 


TOTAL.  HUE  OU  KKSfNS 


TIM9C  TO  FIRS  MN  g  q  SSC 


TRAC  TO  RKACIH 


FURFOBK  OF  RUN 


TEST  OBSERVER 


[MAX  TFT  OURIHB  START, 


Cardwell 


To  obtain  starting  data  at  +59°F. 


REMARKS 


Ths  engine  fired  at  1250  rpm  with  770  pph  fuel  flow.  The 
peak  fuel  flow  vaa  1970  pph.  The  starter  air  pressure 
was  50  to  51%  psig  with  a  peak  temp.  of  362*F.  The  starter 
was  cut  out  at  25  seconds  and  3000  rpm. 


Shut  down. 


B~5 


AF-XQUH  AJB,  FLA. 


JM. T  KN«IHX  MOOKL 

J79-GE-5C 


OATS 

20  July  1967 


ruatu  SYtTKM  mco 
Normal 


KMX  COLD  HOAR  PRIOR  TO  START 

6  hours  57  minutes 

TIMC  TO  FlItK 

«m8.5  «« 

RUM  OOTTM  TIMC 

2  mM  22  *“c 

observer's  log 


!KKCft*«*SRfAI.  MO. 


4.UCE  OfL  CRAOC 

Ktt-L-7808? 


■AN.  TCMRSRATURS 

+78*F 


GE-033585 


rust 

HXL-j[*5161FGrada 


MO.  LS8.  OF  Oil.  WSO  3URUM  MOM  TIMC  CMC  IMS  STOFPCO 

1510 


■  ILA7IVB  HUMIDITY  % 


TtUK  (MINS  STARTED 

1507 


MAXIMUM  CRAMXSMC  RFM 


on  (MAS  TFT  OURIMC  START 

S4M  33  SCC  I  960 


REMARKS 


TOTAL  TIMC  OF  RUM 

:03 


TOTAL,  TIMS  ON  KNftNI 

:19 


TUT  OCSKRVCf* 

C&vdtfell 


•AM.  MKAQtMC 

30.15"  Hea 


NOXS:  Cartridge  lot  Ho.  CL-6-463,  batch  No.  B95D-9  will  be 
used  on  this  test, 

/  - 

The  engine  fired  at  1100  rjxn  with  770  pph  fuel  flow.  The 
peak  fuel  flow  was  2250  pph.  The  starter  breech  pressure 
peaked  at  910  psig  and  averaged  860  psig.  The  burn  time 
was  /<"7  seconds. 

Shut  down.  The  engine  was  shut  down  while  checking  idle 
dead  band.  The  dead  band  appears  to  be  between  8  end  14 
degrees  Indicated  on  throttle  position  Indicator. 

NOTE :  A  motoring  check  was  made  after  the  run  and  the 
following  data  recorded. 

Air  pressure  52  psig  with  a  peak  temp,  on  starter  inlet  air 
of  383’®F,  The  following  speeds  and  tima  was  noted: 

1000  rpn  at  7  seconds ,  1500  rpm  at  16  seconds  and  1580  rpm 
at  22  seconds  which  was  the  maximum  speed  obtained. 


AT-iEOMK  AyB,  SLA. 


|  OBSERVER'S  LOG 

RACK  MO.  | 

1  I 

IHOINI  UOOIL  SK6(Ntt>9XftfAl  MO, 

J79-GE-5C  GH- 033585 

RUM  MO.  I 

7  | 

OATS 

21  July  1967 

rwL 

m»J-51olIGrade  1 

jggrcngrjrrnyrg^ 

rtflgL  IYSTRM  J»KO 

Hona*X 

Llf*K  (XL  CRACK 

HJX-L-7808F 

MO.  LCt.  OP  OJL  UCftCD  DURUM  RUN 

TIME  KMCIttS  ATORPSO 

0913 

. . .  imii  . . .  .  ir 

CAR.  TSMRSRATURIC 

+74°F 

RSLAYtVC  HUMOITY  % 

TOTAL  T'.MK  OR  RUN 

:03 

.igjjggjg^gjKngjgjjTgjjl 

■ 

FT  >.»  CNCAtt  AWAY  TGRQUX 

MAXIMUM' CRAMKIMC  «RM 

TOTAL  TIME  ON  CNCIMK 

:22 

TIMC  TO  PtRK  MtM  g  g  see 

TIUS  TO  RKAOH* 

5000 ROM  2  MM  16  ASC 

uax  rrr  burnt*.  »y.*t  «V 

TKCT  OCSKRVKR 

C&rdvftll 

»UH  00*rt4  TWR  ^  WM36%  9CC 

RURROtK  OR  RUM 

To  obtain  star tins  data  at  -20°F. 

CAR.  RKADtMC 

30.16"  Hga 

1  TIME 

Nf»M 

NKHAOKS 

0802 

0910 

0913 

0 

0 

51."9 

HOTS}  The  MA-2  will  be  used  to  supply  air  to  the  starter. 

Soak  time  13  hours  before  this  attempt. 

The  engine  fired  at  1320  rpm  with  640  pph  fuel  flow.  The 
starter  air  pressure  was  60  psig  with  *.  peak  starter  air 
tesp.  of  326°?.  The  engine  speed  began  to  slow  down  at 
approx.  2100  rpts.  At  elapsad  time  of  1  minute  and  30 
seconds  the  speed  was  2280  rpm  and  max.  spaed  reached  waa 

2340  rpm.  The  engine  was  cranked  with  starter  assist  for 

2  minutes  and  25  seconds.  The  starter  was  cut  out  and 
speed  dropped  very  lietle.  The  throttle  was  returned  to 
cut  off  and  start  aborted  at  2  minutes  and  30  seconds. 

The  fuel  flow  at  speed  hang-up  was  725  pph.  The  peek  E.G.T. 
was  655°F  and  E.G.T.  at  speed  hang-up  was  580°F.  The 
throttle  vae  advanced  during  the  speed  hang-up  with  no 
noticeable  effect. 

2nd  Attempt: 

The  engine  fired  at  1280  rpm  with  640  pph  fuel  flow.  The 
peak  fuel  flow  was  2000  pph.  The  starter  air  pressure  was 

59  psig  with  a  peak  inlet  temp,  of  331°F.  The  starter  was 
cut  ouc  at  1  minute  and  53  seconds  and  3000  rpm.  f 

Shut  drwn. 

A?6C  .°*382  S-7 
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NASS  1*0. 
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JKT  XKSIHK  MOOSL 

J79-GE-5C 


ONOrNIt'SCAIAL  HO. 


^csr  tbummaymk  (*r) 

+59 


GE-033585 


24  July  1967 


rmt 

MUrJ-5161?Grade  1 


TIMS  KIMINK  STARVKO 

1305 


PIKL  IfITIH  US|tO 

Normal 


LUM  Mi.  CRAOK 

M2X-L-7806F 


NO.  LSI.  or  (ML  UBKO  CkURIMS  RUM 


TIMS  KN«IMR  ITOPND 


1307 


int  operator 

Dempsey 


TEMPERATURE 

81 


MELATtVE  MDMD1TY  * 


TOTAL.  TIMS  Of  RUN 
:02 


MU  COLO  SOAK  rHIOO  TO  START 


FT  LSS  ORCAK  AO  AT  TCROUX 


MAXIMUM  CRANIO KO  RFM 


TOTAL  TISAi  ON  KNSIKS 


:24 


TIMS  TO  FIRS 


**"9,3  **e 


TIMS  TO  REACH. 

5150  RFM  MN  51 


MAX  TFT  OURINS  START. 


1000 


TSST  OBSXRVKN 

Carter 


RUN  DOWN  T« 


2  17  "e 


PURPOSE  OF  RUTS 

Check  run. 


BAR.  nSADIHa 


30. 04*'  Hga 


Time 


RFM 


REMARKS 


NOTE:  This  run  is  being  made  to  determine  the  accuracy  of 
the  fuel  flow.  The  C.D.P.  signal  11ns  to  tha  main  fuel 
control  has  been  disconnected  for  this  run. 


1 


0914 


0946 


1305 


1307 


0 


0 


5150 


Starter  on:  The  engine  fired  at  10.5  seconds  at  1300  rpm. 

The  fuel  flow  at  fire  was  700  pph.  The  engine  was  cranked 

for  1  minute  and  45  seconds.  The  spead  the  engine  reached 

vas  2800  rpm.  The  starter  was  cut  out  at  1  minute  and 
45  seconds  with  the  throttle  left  open.  The  speed  increased 
to  2840  rpm.  The  air  pressure  to  the  starter  was  48  pslg. 

Tha  fuel  pressure  (Boost)  read  18  psig.  The  peak  fuel  flow 
was  790  pph.  E.6.T.  940*?. 

NOTE:  Prior  to  the  second  attempt  the  mein  fuel  control 
C.D.P.  refcnence  drain  line  was  diaconnscted  and  the  C.D.P. 
signal  line  remained  disconnected. 

Second  attempt:  The  engine  fired  at  9.4  seconds  at  1250  rpm. 
The  fuel  flow  at  fire  was  660  pph.  Tha  engine  was  cranked 

for  1  minute  and  45  seconds.  The  spead  the  engine  reached 

was  2890  rpm.  The  starter  was  cut  out  at  1  minute  and  45 
seconds.  The  throttle  was  left  open  for  2  minutes.  The 
starter  air  pressure  was  47  psig.  The  starter  air  temp,  was 
440*?.  The  fuel  boost  pressure  was  18  psig.  The  peak  fuel 
flow  was  790  pph.  Maximum  E.G.T.  was  940*F. 

25  July  1967 

Prior  to  this  attempt  the  C.D.P.  signal  line  to  the  main  fuel 
control  hes  been  re-connected. 

Third  attempt:  Tha  engine  fired  with  700  pph  fuel  flow.  Tha 
peak  fuel  flow  vas  1819  pph.  The  sterter  was  cut  out  in  33 
seconds  at  3000.  The  starter  air  pressure  wee  52  peig.  The 
peak  temp,  was  367*?. 

Shut  down. 
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OBSERVERS  LOC 

FA«a  HO.  1 

1  - 

JUT  fN«m  MOOZL  CI*Cm|’SC9|IAU  wo. 

J79-G3-5C  GE- 033585 

HUH  NO.  1 

_ ? _ \ 

IPATS 

25  July  1967 

ptme. 

OTL-J-  5161FGrade  1 

■K&9HH 

1  rust.  trsYKM  used 

|  Normal 

cu ««  oca.  OOAOK 

MIL- L~ 7808? 

HO.  LU.  OF  04 1.  OSICO  OU9MMO  HUH 

TtMtt  tN^IM  STOFFfiD 

1340 

OAR.  TltOSHAYrm 

+84°F 

hhhhhh 

TOTAL.  TIMK  OF  HUM 

:0l 

HW  COLO  SOAK  MltON  TO  ST  AWT 

FT  Lt«  IRCAK  AWAY  fOSOUV 

MAAtMUM  CWAWHIW  HFM 

TOTAL,  YMR  OH  etHINC 

:25 

tims  to  fihk  m ew  ^  site 

TtSOC  TO  RSAeiS* 

5150  ATM  ura  3*5*  sec 

THAT  ORfCRVIR 

Carter 

QTWcrmi?naBMH 

■BEreHSI 

TIME 

Rt*M 

REMARKS 

1339 

1340 

0 

5150 

HOIS:  lbs  test  cell  boost  pu*p  will  cot  be  used  for  this 
run.  Ibis  was  done  to  determine  If  the  call  boost  was 
having  any  effect  on  engine  starts. 

The  engine  fired  with  740  pph  fuel  flow.  The  peak  fuel  flow 
was  1#20  pph.  The  starter  air  pressure  was  52  psig.  The 
peak  starte^air  temperature  was  365®F.  The  starter  was 
cut  out  in  flrsaconds  at  3000  rpa. 

Shut  down. 

APCC  row  O.JJ2 
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1  1 

jkt  >iimx  moocl  1  j«M*ro***m»i.  mo. 

J79-GS-5C  i  GE- 033585 

R'JM  MO*  1 

10  1 

Ioatx - - 

25  July  1967 

TUY  TIMWSATW2  1*1*1 

+59 

rUKL 

MIL- J- 51613?  Grade  1 

TIMR  KNOtMK  START XO  3 

1350 

PURL  SYSTEM  UJCD 

Uormal 

LUSK  OIL  SHADS 

MIL-L-7808F 

ico.  Let*  or  oil  ucko  ourims  rum 

TIMR  KMSIMC  STOrriCO 

1351 

TUT  OPKKATOft 

. D^apsey 

bar7  tkmp&r  ayurk 

+84°F 

ntXUATIVK  MimtOtTT  % 

TOTAL  TIMS  OY  RUM 

:01 

MRS  COLO  SOAK  PRIOR  TO  START 

ST  LSS  SRIAR  AWAY  TOR  QUA 

MAXIMUM  CRARKIM3  RRM 

TOTAL  TIMX  OH  KM8IWX 

:26 

TIMS  TO  riRC  MIH  ^  ^  SRC 

TIMS  Y ©ROACH* 

5150  *SM  MM  34  MC 

MAX  TI»T  OUAlKt  ITAMT^ggg  R» 

Carter 

RUM  OOWM  TJMS  2  mn  £3  tSC 

SUM  SOAK  or  RUM 

To  obtain  starting  data* 

OAR*  nCAUSMO 

29.98"  Hga 

1  TIME 

R!*M 

REMARKS 

1350 

1351 

0 

5150 

NOTE:  This  start  will  be  made  using  the  engine  test  cell 
£uel  boost  puisp. 

The  engine  fired  with  740  pph  fuel  flow.  The  peak  fuel 
flew  was  1950  pph.  The  starter  air  pressure  was  52  paig. 

The  air  temperature  was  364°F.  The  starter  was  cut  out 
in  25  seconds  at  3000  rpa. 

H0TE:  There  was  no  apparent  difference  between  starts 
with  the  boost  pump  on  or  off. 

Shut  down. 
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* AOE  NO.  i 

1  I 

j*t  immi  moobl  KwctxmRiiL  wo. 

J79-CE-5C  0E-033585 

RUN  NO*  | 

11 

OATH 

26  July  1967 

T*#f  rat»»««ATuji*  i9Pi 

0°F 

FUEL 

MIW-5161F  Grade  1 

TIME  EN«lMft  ATAfirko 

0809 

FUCC  IVITSH  U»0 

formal 

LUQt  CHL  SBADI 

Mill- 1>  7808? 

NO*  Lae.  OP  OIL  UtEO  OUR iNO  run 

TIMS  BNEfNB  ITOPPSO 

0812 

TBET  O^KBATM 

•jar.  T1MBKKATU5H 

38°F 

RELATIVE  HUMIDITY  % 

TOTAL  TIM*  OP  RUN 

:03 

MR*  COLO  SOAK  RAIS*  TO  START 

16 

PJ  LAB  CREAK  AWAY  TORQUE 

MAKIMJM  CRANKfM  NBU 

TOTAL  TIMS  ON  BMCIHE 

;29 

(tIMK  TO  FUtE  «sc 

I  10 

TIMS  JO  REACH* 

5000  ***  **#  100  *bc 

MAX  TOT  CUR  IMS  START  gjQ*’' 

Cardwell 

■  RUN  DOWN  TIME  ^  «EC 

RURF'OCK  OP  RUN 

To  obtrin  starting  data  at  0eF. 

•AR.  RSAOtN* 

29.99"  Hga 

1  Ttwe  _ 

REMARKS  | 

0809 


0811:30 


5150 


NOTE:  The  sain  fuel  control  C.D.P.  reference  drain  line 
which  was  disconnected  prior  to  the  second  attempt  on  run 
No.  8  is  still  disconnected. 

The  engine  fired  at  1280  rpm  with  640  pph  fuel  flow.  The 
peak  fuel  flow  war  2320  pph.  The  starter  air  pressure 
averaged  57  pa5g  and  starter  was  cut  out  '<tt  75  seconds 
and  3000  rpm.  The  engine  speed  reached  2350  rpm  at  37 
seconds  and  2500  rpa  ut  53  seconds.  Speed  increase  was 
real  slow  on  up  to  3000  rpa. 

Shut  down. 

NOTE:  The  reference  drain  fuel  was  approximately  3%  pints. 
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PAEE  NO.  I 

1  ] 

JJET  ENEtME  UOOIU 

_ J2S=GS=5C _ 

SNA  IKE  SERIAL  MO. 

GK-033585 

NUN  NO.  2 

12  I 

|OAYE 

I  15  August  1967 

TEST  VRMPtRATUSK  l*P> 

Outside  Air  +70*F 

CUE  In 

MXL-J-5161F  Grade  1 

TIME  EMOINE  STARTED 

0937 

1  ruff  I.  SYSTEM  USED 

HoxmI 

LUBE  OIL  QUADS 

ML-L-78Q8F 

MO.  LEE.  OR  (ML  USXT»  O URINE  RUN 

TIMS  ENEINE  STOPPED 

0942 

TOT  OPERA  TOC* 

—  -flMfmr  _ 

■AfL  TEMPERATURE 

+78*F 

RELATIVE  MUMOITV  % 

TOTAL  TIMS  OP  RUN 

:05 

HH»  COLO  SOAR  MIOX  VO  START 

rr  LOS  ERKAK  AWAY  TORQUE 

MAXIMUM  CRAMKINE  RPM 

TOTAL  TIME  ON  ENEINE 

:34 

TIMS  TO  EIRE 

Mt*  ,  -  -SEC 
13*  j 

TIME  TO  REACH* 

5X0(hRH 

MM  72  tSC 

MAX  TFT  DURUM  .TART  **' 

TEST  OESERVER 

Cardwell 

RUM  DOWN  TIME 

2  *m  38  *«e 

PURPOSE  or  RUN 

To  check  engine  operation  after  control  change. 

EAR.  REAOINE 

30.02"  Ege 

TIME 

RFH 

REMARKS 

S0IE:  Xain  fuel  control  P/N  40404 5A,S/N  589794  removed . 

Fuel  control  P/H  407070,  S/N  577297  installed. 

1 

An  air  valve  P/H  58P811P1,  S/N  6475  was  installed  before  the 
starter  using  the  358  configuration.  This  installation  wee 
made  at  the  request  of  Sundstrond  Company  to  protect  the  start¬ 
er  from  pressures  above  60  psig  from  the  MA-2  start  cart 
expected  at  cold  temperatures. 

0949 

0 

The  engine  was  given  a  vet  pre-start.  The  peak  fuel  flow  was 
740  pph  leveling  off  at  650  pph  fuel  flow.  The  starter  air 
pressure  was  37  psig  with  a  peek  air  temperature  before  the 
valve  of  405*F.  The  maximum  cranking  speed  wee  1400  rpm. 

0937 

0 

The  engine  fired  et  1250  rpu  with  685  pph  fuel  flow.  The 
peek  fuel  flow  eras  1820  pph.  The  starter  air  pressura  was 

37  psig  with  a  peak  temperature  of  394*F.  The  throttle  was 
opened  at  10  seconds  end  1000  rpm.  The  started  switch  was 
manually  cut  at  3000  rpm  and  55  seconds. 

0940 

5150 

Exercised  throttle  to  obtain  6200  rpa  and  back  to  idle  through 
several  cycles. 

0942 

5150 

Shut  down. 

■ 
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JST  CMilNl  MOOKL 


8M*tM«»«KtAL  MO* 


J79-GE-5C 


GE-033585 


usu 

KHi*J“5161P  Grade  1 


rust.  (TSTCM  UCSD 


Normal 


In  UBS  Oil.  tRAOK 

HOIr7808F 


1AH.  TRMFSftATUM* 


TIMK  KMStNK  STARTED 

1046 


NO.  LS*.  or  Olt.  WED  CUMINS  RURlTtMK  eksiw  stopped 


HNS  COCO  SOAR  PRIOR  TO  STRUT  I  FT  LS*  SMtAK  ASAV  TOtftQU* 


TKJK  TO  R*ACM» 


T (MR  TO  PINK  MM1Jl  -SIC 

14.8 


KLBTtVI  HUWOI7Y 


MAXIMUM  CNAKKtMS  RPM 


IMAX  TFT  CUMINS  START  • 


r  unhook  or  mum 


RUN  DOOM  TF 


MSN  BSC 


obtain  starting  data. 


TOTAL  TIMS  OF  HUN 

*.02 


TOTAL  TIMS  ON  OHS  INK 

:36 


TKST  OBURVER 

Cardwell 


SAR.  RRADINS 

30.03"  Hgn 


REMARKS 


The  engine  fired  at  1220  &pn  with  685  pph  fuel  flow.  The 
peak  fuel  flow  was  1940  pph.  The  starter  air  pressure  was 
36%  pgsig  and  starter  was  cut  out  manually  at  3000  rpm  and 
33  seconds.  The  peak  dir  tamper a ture  before  the  air  valve 
was  3?5*F. 

Shut  down. 


APCC. 'I®""  0.JJ2 


AT-OOUN  MB,  FLA. 


-A  . 


10  August  1967 


r'-'U.  STKTCM  UtfO 


Kormel 


OBSERVER'S  LOG 


no. 

1 


lurk  on.  crook 

KZL-L-7808F 


SA««  TeilFSRATUftl 

+76*F 


CMeocscnzanAi.  no. 

GS-C33585 


PUKL  ITMK  KttariMC  SVARTCO 

MIW-5161F  Grade  1  j  0822 


no.  i.ae.  op  on.  uszo  ounino  runetms  khcikc  stoppkd 

1  0824 


TOTAL  TK*K  OH  CHKIMC 


KLATfVK  HUWOITV  %  ITOTAL  TIME  OP  HUM 

I  :02 


The  engine  fired  et  1180  rpa  with  730  pph  fuel  flow.  The 
peek  fuel  flow  wee  1940  pph.  The  a  tarter  air  pressure  was 
38  psig  with  e  peak  air  temperature  before  the  air  valve  of 
350°F.  The  starter  switch  was  manually  cut  at  3000  rpm  and 
32  seconds. 

Shut  down. 


APCt  'onm  n.332 
*rwvawp 


m-rwai  m,  fx-a. 


I 


17  August  1967 


HRS  COLO  SOAK  WiM  TO  STAKT  IPY  L»S  SK8AK  AO  AY  TOSQUt 


purpose  or  mm 


puxl 

M1L-J-5161F  Grads  1 


YIMK  CHMkt  ITARTIO 
0810 


LOOK  OtL  (RAOf 

MIL-L-7808P 


BAPL  TKMTKKATUOa 


MO*  LOS*  or  OIL  USED  QUOINS  RtMITMt  KMSIKK  STOPPED 

0812 


+79  3? 


CLATIVK  HUWOITY 


ltWXTWUM  CRAMrctN*  R*M 


2  -*  23*3C|  To  obtain  otarting  data  at  +59*P. 


TOTAL  TtAAtA  Or  RUM 
:02 


TOTAL  TIW  OM  KH«IMX 

:40 


TUT  OUCRVKR 

Cardwell 


•  A*.  RKAOIM* 

30.11"  Hga 


REMARKS 


BOTE:  Cartridge  lot  0L- 6-463  batch  no.  B95D-12  at  ambient 
temperature  will  be  uted  on  thlu  start. 

The  engine  fired  at  1300  rpm  with  800  pph  fuel  flow.  The 
peek  fuel  flow  wee  1970  pph.  The  peak  etarter  braech 
pressure  wee  850  peig  with  an  average  of  810  pslg.  The 
burn  tiae  was  approximately  16  seoncda.  This  was  not  an 
automatic  start  but  throttle  was  opened  at  approx  800  rpm. 

Shut  down. 


A?6C„”«>3S2 


A7*  SOLDI  ATS,  FLA* 


jxr  mnmjHz r  mooil 

J79-GK-5C 


OAT* 

18  AuousC  2967 


rust.  iTsTCM  uua 
Normal. 


OBSERVER'S  LOG 


(MtMTtCnfAL  W, 


L1H2Z  OCL.  fRAOE 

MXL-L-7808F 


HRS  COU7  SOAR  MIQR  TO  STMT  FT  LOS  CASACt  AWAY  TMffiM 


►  033585 


MXX^J-5161?  Grade  l 


HtK  us.  or  on.  urac1  nunstas  insims  stoffio 

I  0805 


KUTITE  KWWOfTT  ft  I  TOTAL.  TR«  OF  WOW 

I  :02 


swum  ciiAwzm  riPM 


70TAt,  TISCC  on  UKOINC 


TMK  TO  MACH* 


T8ST  OBflZWVKW 


,»  ««  48  •««  rx™oua,M08T*"T  £30  Cardvall 


PUftWOCG  OF  ROW 


^CtfABKS 


The  eng  in*  fired  at  1150  rpm  with  750  pph  fuel  flow.  She 
peak  fuel  flow  waa  1950  pph.  The  starter  air  pressure  wa« 
41  paig  and  starter  switch  was  cut  out  manually  at  3000  rpm 
and  37  seconds.  She  peak  air  tamp  before  the  starter  air 
waive  was  285*7. 


Shut  down. 


A?SC„^«,(M32 


AT'Korm  An,  fla. 


observer's  log 

mam 

•JUT  IMINI  UOOKU  BWitmuiEIAL  RO. 

|  J79-GS-5C  GB* 033585 

mam 

OUT* 

21  August  1967 

iHHIII 

ruse 

H1L-J-5161F  Grade  1 

TIWK  VM0IM8  STARTSO 

0811 

ruse  ITITKK  US 80 

Normail 

eues  ofe  omaob 

ML-L-7808F 

MO.  I.BS.  or  OIL  UBS9  OURINR  RUM 

TIME  KMOtMC  STOPRCtD 

0813 

TBir  OHIRATM 

Gomr 

BAR*  TRMSRATWIS 

+80®F 

TOTAL  TIMC  OP  MUM 

:02 

KRS  GOkO  SOAR  RfMON  TO  START 

72 

KT  LU  BHKAK  ABAV  TOT.  CO* 

MAXIMUM  CRANXIKB  ROM 

TOTAL  TIME  OM  CMSUffK 

:44 

TIMS  TO  PMC  MM  -  „  SSC 

l  Xr 

TIMS  TO  ft 8 ACM* 

JO 00  itru  MM  52  #SC 

MAX  TTT  DUA1M*  »TA»T  gjQ  ”* 

TK9T  OIBSkftVtZft 

Cardvdll 

HUM  OWM  7  ft  IBS  ^  MM  ^  tCC 

PURROSK  or  RUM  j  OAR.  RCAOIM9 

To  obtain  starting  data  at  0®F.  !  29.85”  H.«* 

T(MK 

RPM 

REMARKS 

0811 

0813 

5100 

.  Tha  engins  firad  at  1200  rpm  with  750  pph  fuel  flow.  The 
peak  fuel  flow  was  1840  pph.  The  starter  sir  pressure 
vas  40  psig  with  e  peak  air  teasp  before  the  air  valve  of 

285°F.  The  starter  switch  was  cut  out  mmually  st  40  seconds 
and  3000  rpa. 

Shut  down. 

_____ _ _____ _ _ _ _ _ _ i 

W6Ca«Mi0,JM 


S-12 


A7-BOUK  ATS,  TJ.A. 


•itaaXZ.. . 


OBSERVER'S  LOO 

BBS 

;*T  SNBINS  MftO*L  SUOfMC’tRRIAL  HO. 

J79-G2-5C  GE ”033585 

HH 

PAY* 

22  August  1967 

XOCT  YauREftATUHS  i*lO 

0 

FURL 

KXW-5161F  Grade  1 

riMC  CNtIHZ  STARTKO 

0904 

PUSL  BVBTkM  U*CO 

Normal 

LUOS  OIL  RR&BC 

KLL-W808? 

MO.  LB*,  or  OIL  USED  OUttlM*  RUM 

TIME  RMOSMR  STOPPED 

0906 

TUT  ORIRATOR 

Gower 

•Alt.  TftMTRRAYURR 

+82®F 

TOTAL  TIME  OF  RUM 

:02 

HRS  COLD  SOAR  FRIOfl  TO  START 

24% 

FT  LB9  BRVAK  AWAY  TORQUS 

KAKtaeUM  CRAMKSK9  RPf* 

TOTAL  TIME  OH  EKIIHK 

:46 

|tiME  TO  PWK  M,’*X3.3**C 

TIU8  TO  REACH* 

5000  t)»M  VN  5^  HC 

MAX  TXT  OURIM.  START  glQ  °r 

TSSY  OBSERVER 

Cardwell 

obsbq^d 

punrosc  or  nun 

To  obtain  data  at  0°F. 

mnr.i-n.-nT— —  I 

jQgKSHli 

g  TIME 

nr>  m 

REMARKS 

0904 

0906 

0 

5060 

The  engine  fired  at  1100  rpm  with  750  pph  fuel  flow.  The 
peak  fuel  flow  was  1875  pph.  The  starter  air  pressure  was  41 
psig  and  peak  air  temp,  before  the  air  valve  was  280°F.  The 
starter  switch  was  cut  out  manually  at  3000  rpm  and  38 
seconds. 

Shut  down. 

s-ja 


I 


NOTE;  Cartridge  lot  Ob- 10- 34  batch  no.  B290C-445  soaked 
24%  hr  at  06P.  This  is  a  MXU-4A/A  cartridge. 


0807  0  Th«  engine  fired  at  1220  rpm  with  720  pph  fuel  flow.  The 

peak  fuel  flow  was  1920  pph.  The  average  breech  pressure  was 
approx  790  psig  with  burn  out  at  19  seconds.  The  highest 
breech  pressure  occurred  just  prior  to  burn  cut  at  810  psig. 
The  throttle  was  pre-set  prior  to  start  initiation. 

0808  5080  Shut  down. 


2-19 


AT-gOUSf  ATS,  FLA. 


jar  imtms  mcosu 

J79-GB-5C 


OATS 

24  August  1967 


rcnn.  iystim  vt*o 

Normal 


TII7  O^KMTM 

Gower 


OBSERVER’S  LOG 


|»WB1KX*X*1AL.  MO. 


XttBY  YXUPSMATUSS  t"P 
0 


LUSK  OtL  SHADS 

MXL-L-7R08F 


OAR,  TBiARSftATURK 

+348P 


GE-  033585 


FU*U 

MXL-J-5161F  Grade  1 


no.  lb*.  op  crit.  mo  ouhin*  run  tjw*  imiih  «tgrr«d 

1336 


TOTAL  1W  or  RUM 

jOl 


TOTAL.  TIMK  ON  HKINt 

:48 


TUT  OOHOVKR 

Cardwell 


REMARK* 


ROTE:  Cartridge  lot  0L- 6-463  batch  no.  B95D-10  soaked  30 
hra  at  0*P.  Cartridge  type  MXU-4/A. 

The  engine  fixed  at  1080  rpa  with  760  pph  fuel  flow.  The 
peak  fuel  flow  vaa  1830  pph.  The  peak  starter  breech 
preaaure  was  910  pslg  with  average  pressure  from  775  to 
800  pflig.  Bum  time  vaa  approx  19  seconds.  The  peak 
preaaure  occurred  just  after  cartridge  fired.  The 
throttle  was  pre-aet. 

Shut  down. 


MSB  COLD  BOAK  PSIO*  TO  BY  AMY 

29 

FT  UM  SUSAN  AWAY  TOSQUS 

MAXtttUSB  CSAMKIMtt  NPM 

TIMS  TO  rms  MM  Q'  0  BSC 

iTPWft  TOniACH* 

P^H)  nvM  MU  3^  g*C 

MAX  TRT  OURtWJ  START  795  *P 

SUM  DOWN  TfMC  2,  UN  39*SC 

pus  fobs  or  SUM 

To  obtain  starting  data  at  0°F. 

AT-SOUK  A>3,  TLA. 


Jttr  K  WO  IMS  MOO  XL 

J79-G2-5C 


rust.  ITSTKM  0**0 


Noraal 


tbit  orKHt.ro* 


Go war 


OBSERVER'S  log 


fSMONSSCftlAL  NO# 


tCST  YSMPSRAYUftS 


LUOS  OIL  6ft AOS 

MXL-W808F 


•  AS*  TSMftSftAYUftS 


GE-  033585 


MXW-5151F  Grade  1 


no*  Lot#  or  oil  unco  otmiw  rumitims  sncin*  srorrsD 

0839 


+80#F 


HXW  COLO  SOAK  TRIOS*  70  ATANT  IrT  Lll  SftSAK  AH  IT  TQfiQUK  (MAXIMUM  C8ANKIMS  ftftM 


TOTAL  TIMS  OP  RUN 


TOTAL  TIMS  ON  BNIlNS 


TIMS  TO  rms 


TIMS  TO  ftSACN* 


min  35  «*c 


rusrots  or  run 


(MAX  T#»T  OUfttNS  START 


ACMAftKS 


TSCT  OSlSflVKR 


740 ^  I  Cardwell 


•Aft*  RCAOIHS 

30*00tf  Hga 


NOTE:  Cartridge  lot  0L«6~463  batch  no*  B95D-5  foakad  25 
hr*  at  Q*F.  Cartridge  type  MXC-4/A. 

The  engine  fired  et  1080  rpm  with  720  pph  fuel  flow.  The 
peek  fuel  flow  wee  1910  pph.  The  peek  sterter  breech 
pressure  was  910  psig  just  after  the  cartridge  fired. 

The  average  pressure  was  810  psig  with  burn  out  at  approx 
18  seconds.  Tha  throttle  was  pre-set. 

Shut  down. 


APCC„-;-„  0-332 


AS*  SCUM  ASS,  SLA. 


observer's  loo 


JKT  KMOfMK  MOOSt. 


<KN«tMK>*CNIAL  NO, 


GS-033585 


ri«L 

MXL-J-516XF  Grad*  1 


MO.  LBS.  or  OIL  UtKO  Dim  I  NO  MUMlTlMC  SNVINC  STORPKO 


NILATIVS  NOMIOITV 


ft  lu  aniCAK  away  tonqu*  |mahiac^4  cm  ah  kino  rpm 


MAX  TRT  OUNINO  ITAflT  -  -  #  A  ^  I  w 

1140  !  Go 


PUfirOBK  or  MUM 


MUM  OOYwM  TIMS  2  MM  30,KC 


uy ♦  ■k.rf  .<•  »*>?/•»  iivf  .l  ti  \  j  m  » < *<>>■  ■ 


REMARKS 


NOTE:  The  unglue  ha*  been  subjected  to  high  humidity  since 
the  last  tun  at  0®F  and  this  tun  is  being  mads  to  dcy  the 
engine  before  lowering  the  temperature  to  -20°F. 

Starter  on:  The  engine  fired  at  1100  rpm  with  a  fuel  flow 
of  685  pph  and  a  peak  fuel  flow  of  1330  pp’u.  The  starter 
air  pressure  was  36  psig  and  starter  air  temperature  was 
360*P.  The  start  switch  was  released  at  3000  rpm  In  39 
seconds. 

Shut  down. 


AP6C„'«™,  0.332 


af-iou*  ATI,  FLA. 


/] 


OBSERVER*  LOG 


8ft4INS«SM!AC  HO. 


J*T  eH0:«6  I0OOBS. 

J79-GS-5C 


DAVIS 

89  August  1967 


FDCL  OVSTKM  USE** 

Boraal 


tcst  o acra  to m 
Govtr 


MRS  COCO  SOAK  AAIOR  TO  START  1ST  CHS  *****  AWAY  TOROU* 


LtKtC  OtL  CHADS 

H1L-L-7808F 


0AR.  Y8MACRAVURC 


GE»  033585 


pucc  jrrwx  cncin*  startcd 

M3W-3161F  Grade  1  0809 


NO.  CHS.  OS  CMC  UBZO  OURINC  RUN  IYIMK  CMS  IMS  ITORRKD 

0811 


(NBCAYIVK  MWtJpOITT 


ItAAJItMtJM  CH  ANKSMS  ASM 


rOTAU  TIMS  Cf  HUM 


TOTAL,  TIMS  ON  KNSINC 


TIMS  TO  Fine  MIN 


TIM S  TO  HSA6M* 


RURR03C  OF  AON 


TSAT  OSSKAVCN 


IRAK  TAT  OtCtlMC  START 


760  **  I  Goolsby 


To  obtain  a  tart  ins?  data  at  -20*F. 


RKMANKS 


Startar  on:  Tha  angina  fired  at  1050  rpa  and  a  fuel  flow 
at  fire  of  740  pph  and  a  peak  fuel  flow  of  1900  pph.  The 
a tarter  air  valve  waa  approx  4  aecondu  in  opening  after 
start  awiteh  vaa  turned  on.  The  atertor  air  pressure  vaa 
38  psig  and  starter  air  teaperatura  was  283eF.  The  start 
switch  was  released  In  64  seconds  at  3000  rpa. 

Shut  down. 


AP8Ctl^*»„e.J32 


A7«S0L2M  AFB,  FLA. 


OBSERVER'S  LOG 


JET  KNIINf  MODEL 


30  Auscuat  1967 


FUEL  SYSTEM  USED 

Normal 


TEST  OPERATOR 


KNSINX>SCRIAL  MO. 


LU**  OIL  MRAOI 

MH/-L-7080F 


BAR.  TSKFKRATURS 

86°F 


Gowar 


HUS  colo  SOAK  anion  to  start  1st  lss  ikisk  as  ay  torque 


GE-033585  _ 


SUBL  TIMS  KNOINS  STARTED 

MIL-J-5161F  Grade  1  0928 


NO.  LAS.  OF  OIL  USED  DUNINO  MUM  I  TIME  ENGINE  »TORFIO 

I  0930 


in  ML  A  fK  HUMIDITY 


TOTAL  TIMS  ON  EK«1NE 


NUN  DOWN  TIMS 


PURPOSE  OF  RUN 

mm  30  i«c  obtain  starting  data* 


•AN.  NKAOIMO 

29.96”  Hfta 


REMARKS 


HOTS:  This  start  will  be  made  by  placing  the  throttle  in 
idle  position  before  engaging  the  start  switch.  (The  same 
•tart  procedure  used  in  making  a  cartridge  start). 

Starter  on:  The  engine  fired  «t  1070  rpm  with  700  pph  fuel 
flow. and  a  peak  fuel  flow  of  1880  pph.  The  starter  air 
prasaure  was  41  p*ig  at  30O°F.  The  start  switch  was  re¬ 
leased  at  66  seconds  at  3000  rpm. 

There  w*a  a  3  aecond  delay  in  the  opening  of  the  air  valve. 
Shut  down. 


AEGCS, ^.,0.332 


AT- SOUK  AFB,  FLA. 


OBSERVER'S  LOG 


IKNAttta^NSAL  NO* 


LU9S  CSL  CRABS 

MIL-L-7808F 


BAN*  TKM^SHATOW* 


TIME  TO  RCACtt* 


GE- 033585 


SUEL. 

MXW-5161T  Grade  1 


J NO,  LOB,  or  &U  LWS.O  OUNtttC  NUMIYIMC  KH4IME  OTORPSO 


KKL&TtVK  HUWOI7V 


MAXIMUM  CAAHAIKO  MAM 


tus  TA7  JOTIN6  ST  ANT 


TKir  098SRV3N 

Goolsby 


puHPoti  op  n\w. 

To  obtain  start 


•■ItlARX* 


NOTE:  Cartridge  lot  0L- 6-463  batch  no.  B95C-4  noaked  24  hrs 
at  -20*F.  Cartridge  type  MXU-4/A. 

Starter  on:  The  cartridge  did  not  fire.  The  circuit  waa 
checked  and  found  to  be  good.  The  contacts  were  re-cleaned. 

2nd  Attempt: 

Starter  on:  The  engine  light  off  occurred  at  100  rpm  with 
710  pph  fuel  flow.  The  peak  fuel  flow  was  2000  pph.  The 
peak  starter  breech  pressure  was  925  psig  and  occurred  at  the 
start  of  the  bum  cycle.  The  average  breech  pressure  was 
750  psig.  The  cartridge  burned  out  at  2375  rpm  in  approx 
22  seconds. 

Shut  down. 


APGC  (,0*“  0-3S2 
a*f»  »>  *** 


at- sawn  *ra,  fla. 


OBSERVER'S  LOG 


ICHOINC ‘SERIAL  NO. 


GE-033585 


JUT  KN.IHC  MODAL 

J75-GE-5C 


OATS 

1  September  1967 


FUEL  SYSTEM  USKO 

Normal 


TEST  OPERATOR 

Gower 


H*9  COLO  SOAK  PRIOR  TO  3TAKT  I  FT  LES  BREAK  AWAY  TOftQUK  MAXIMUM  CRAHKIHE  RFM 


TIME  CNWINK  STARTED 


LUES  OIL  ERAOfc 

MIL-L-7808F 


•  All.  TBMAXR  ATURX 


MIL-J-5161F  Grade  1  0812 


I  NO.  CBS.  or  OIL  USKO  OURIN0  RUN  ITIMS  CNBINC  STOAAKO 


IRKLATIVK  HUMIDITY  % 


TOTAL  TIMS  Or  RUN 


TOTAL  TIMC  OH  KNO.NK 


TIMS  TO  RCACH" 


tiui:  to  riRe  min  ^  (sc 


000  R*M  MIN  80  (SC 


I MAX  T.T  DURINS  (TART 


630  [  Go 


ruRro(c  or  run 


To  obtain  start  data  at  -20  F. 


REMARKS 


NOTE:  Prior  to  this  start  the  starter  air  valve  and  the 
B-58  piping  from  the  valve  to  the  starter  was  removed.  The 
air  line  from  the  M&-2  is  connected  directly  to  the  starter 
and  the  air  valve  on  the  KA.-2  will  be  used  to  control  the 
air  to  the  starter. 

The  throttle  will  be  pre-set  prior  to  engaging  to  start 
switch. 

Starter  on:  The  engine  fired  at  1120  rpm  with  700  pph  fuel 
flow.  The  peak  fuel  flow  was  1875  pph.  The  start  switch 
was  released  at  3000  rpm  in  61  seconds.  The  starter  air 
pressure  was  53  psig  and  starter  sir  temperature  was  280°F. 

Shut  down. 

NOTE:  The  P&D  valve  leakage  was  checked  during  the  run  and 
there  was  no  leakage  until  the  engine  was  shut  down. 


I 


OBSERVER'S  LOG 

FAOC  NO,  ^ 

1 

JKT  KKFINK  MOO  SC  BNOlHft  SERIAL  NO, 

J79-GE-5C  Engine  GE-033585 

RUN  NO, 

77 

OAT* 

8  September  1967 

T«OT  TKMPKRATURK  lwF) 

Outeide  Air 

FUKL 

MXL-J-5161?  Grade  l 

1330 

fusl  BYITCM  UfKD 

Normal 

LUSK  OIL  BRAD* 

MII/-L-7808P 

NO,  LOB.  OF  OIL  UBKD  OURIMO  RUN 

1334 

T*BT  OPERATOR 

Cover 

BAR,  TEMPER AT UR* 

+80°F 

AKUATIVK  HUMIDITY  % 

TOTAL  TIMK  OF  RUN 

:04 

HRS  COLO  SOAK  PRIOR  TO  BTART 

FT  LBS  BRKAK  AWAY  TORQUB 

TOTAL  TIMK  ON  KNBINK 

1:06 

TIM*  TO  FIRS  MIN  BSC 

♦  ...  _  15 

TIMK  TO  REACH* 

511*0***  min  49  «c 

MAX  TAT  OUXIM*  »TAAT  ^QgQ** 

TKBT  OBBKRVKR 

Cardwell 

RUN  DOWN  TIM*  ^  W}M  £2  *EC 

FURFOSK  OF  RUN 

To  check  engine  after  fuel  control  change. 

BAR.  RKAOINB 

_ 29.90"  Sga _ 

TIME 

RRM 

REMARKS 

1313 

1330 

1334 

0 

0 

5120 

NOTE:  Fuel  control  P/N  407070,  S/N  577297  removed. 

Fuel  control  P/N  40405A,  S/N  589794  inetalled.  The  fuel 
control  has  been  modified  by  Woodward  Governor  Co.  to 
counteract  shift  toward  lean  position  at  cold  temperatures 
end  to  reduce  rumble. 

The  starter  air  valve  and  the  B-58  piping  from  the  valve  to 

the  starter  has  been  installed. 

1 

Wet  pre-start. 

The  maximum  cranking  speed  was  1320  rpm  and  fuel  flow  was 

700  pph.  The  starter  air  pressure  was  36  psig. 

The  engine  fired  at  1200  rpm  with  650  pph  fuel  flow.  The 
peak  fuel  flow  was  1905  pph.  The  average  starter  air 
pressure  was  37%  psig  with  a  peak  air  temp  before  the 
valve  of  417*F.  The  starter  switch  was  cut  manually  at 

3000  rpo  and  37  seconds. 

Shut  down. 

APGC  0-332  £-27  af-iou*  Arc,  tla. 


I 


ClSgRVElft  LOC 

MASS  NO# 

1 

JET  KNOI* Stf^OSI.  EMBIMK  VENIAL  WO* 

J79-GE-5C  GE-033585 

H9| 

r« 

}  .  8  Sggsegfrer  1967. _ 

T^ST  TKMRXftATUfcst  <*rl 

Outside  Air  +80*F 

rue*. 

MIL-J-51617  Grade  1 

TIMS  KMBlNfc  ITARTKO 

1356 

[fuel  eybtsm  u»ei* 

Sensei 

LLBE  OIL  SUADK 

HIL-W808P 

NO#  LBf#  OP  OIL  UBKO  OURIMB  RUM 

TIMK  INIINC  ITOrrKD 

1358 

TKtr  ORERAT cm 

Gvutr  _ 

Hf$!f35nn0nH 

RKUATIV8  HUMOITT  % 

TOTAL  TIMK  OP  RUM 

$02 

MRS  COLD  BOAR  RRIOR  TO  START 

rr  LEA  IKIAK  AWAY  TORQUE 

MAXIMUM  CRAMXfMB  RRM 

TOTAL  TIMK  ON  SNfINK 

1:08 

TIME  TO  PV%fL  MIN  ^  EEC 

12.8 

TIMK  TO  R8ACH* 

5100  ****  mn  42  »*c 

MAX  rpr  OURIM#  (TART 

TEST  OBSERVER 

Cardwell 

RUM  DOWN  TIMS  £  MM  *SC 

RURMOfK  Of'  RUM 

To  obtain  iCfittioc  date. 

BAR#  RKAOIMB 

29.90"  Hga 

TIMK 

RRM 

REMARKS 

1356 

1358 

0 

5180 

Th«  eng in.  fired  at  1140  rp»  with  630  pph  fuel  flow.  The 
peek  fuel  flew  was  2000  pph.  The  eterter  eir  pressure  we* 

38  p*ig  end  starter  was  cut  out  at  3000  at  38  second*.  The 
peak  starter  air  teopsrscura  was  390°F. 

Shut  down. 

I 


Arse 


FORM 
Xfi  t%P  It 


0*132 


X-28 


AF'taUR  ATM,  FLA. 


i 


.  .. 


OSSERVCri  LOG 

J  CT  CN«INC  MOO  CL 

J79-GE-5C 

JhKNStNCVCRfAL  NO* 

1  CE-033565 

RUN  NO. 

29 

o*r« 

9  September  1967 

uryn  r'ruxvzi 

FUCL 

MIW-5161F  Grade  1 

HMi 

rufL  oyitim  us co 

Normal 

(LURK  OIL  CRAOff 

1  MXL-W8C8F 

NO.  LSI.  OF  OIL  US  CO  DURUM  RUN 

rear  cmnayom 

Sowar 

JAN*  TKMFCff  ATURK 

+75°F 

MKLATIVC  MUMIOITr  £ 

HHElSHI 

MRS  COLO  SOAR  FAJOCY  TO  START 

Total  Sock  21 

FT  LOS ORKAK  AWAY  TORQUC 

MAXIMUM  CRANK  IN#  RFM 

TOTAL  TIMC  ON  KKSINC 

1:10 

timc  to  riMtf 

M IN  *SCC 

14.2 

B 

TCST  OCSKRVCR 

Cardwell 

RUN  DOWN  TfMS 

,  MIN  _  see 

I  30 _ 

RURROSC  OF  RUN 

To  obtain  starting  data. 

TIMS 

REMARK* 

NOTE:  The  main  fuel  control  CDP  reference  drain  line 
dieconnected  on  run  no.  8  ha*  been  connected  for  normal 
configuration. 

1406 

0 

The  engine  fired  at  1180  rpsi  with  650  pph  fuel  flow.  The 
peak  fuel  flow  wae  1980  pph.  There  wa*  an  approximate 
daisy  of  3  second*  in  starter  air  valve  opening.  Thu 
average  air  pressure  was  47  p*ig  and  peak  air  temperature 
before  the  valve  was  286°F.  The  starter  switch  wa*  manually 
cut  out  at  3000  rpo  and  42  seconds. 

1408 

5060 

Shut  down. 

AP6Ct/«»-M0.»2 


*-29 


AF-RCL2*  Af8#  riUA. 


OBSERVES 


jzt  swa mm  moosu 

J79-GE-5C 


10  September  1967 


ru*L  imwc'ico 

HormaX 


r««r  orsxATo* 

Gower 


HUS  COVD  SOAK  WflfO*  TO  AT  AWT 

23  3/4 


&&9tHSC  H&GtAL  WO. 


UUJtt  OIL  4C9AOS 

ML~i~7mr 


•Aft#  TAMrCrtATUrtC 


+78  F 


TfMC  TO  fini  MIN 


12,5"c 


wr  t.w*  cniAK  a  vat  rouow 


*  UAH  Of  It  or  It&T/f 


GB-G33585 


rest. 

KO-J-5161F  Grade  1 


imo*  uys.  or  ms.  ws*o  ouame  wmn 


j*Si.ATiv«  f4U9Woirr 


{maximum  c#» nrm 


I  MAX  TWf  C9X*tK&  0TA*T  *9 


To  obtain  starting  data  at  -20  F. 


ft£MA*Kft 


NOTE:  Cartridge  lot  OL-6-463  batch  no.  B95C* 
25  3/4  hra  at  -20®P.  Cartridge  type  MXU-4/A, 


TIMX  XNOIMK  0T orreo 

1407 


ror au  tim*  or  nu* 
J02 


TOTAC  YIMC  OW  CM0MC 

X;12 


T«T  O«0XftV«A 

Cardwell 


»A«>  fUAPJK® 

29.88"  Hga 


451  soaked 


The  engine  fired  at  1200  rpn  with  650  pph  fuel  flow.  The 
peak  fuel  flow  was  1950  pph.  There  wan  a  delay  in  beech 
pressure  indication.  Speed  began  to  increase  before  there 
waa  an  indication  of  breech  pressure.  The  breech  pressure 
was  approx  800  paig, 

NOTE;  The  leakage  from  the  ?£3>  valve  appeared  to  oe 
excessive  during  the  start. 

Shut  down. 


AS-SOUX  ATS,  TVA. 


JZT  KNftHC  MOOKL 

J79-GE-5C 


DATE 

11  Sect  1967 


ruft.  irircu  g»D 
Normal 


OBSERVER’S  LC6 


IffK^CMv  SERIAL  NO, 


TUT  TEM^IRAf ORBl'TI 

-20CF _ 

tu*c  cxl  eraox 

MIL-L-7808F 

•  ACt  TKU^UATIMS 


•5E- 033585 
EC 

MH/-J-5161F  Grade  1 


IflMC  ICHfJNK  ITAHT^i) 


I  MO.  LM.  or  Oil.  USED  DUMINE  MUMlTIMC  EMEIHE  fTOPPCO 


'SLATISE  MUKIDITT^ 


■  TOTAL  TIME  or  MUM 


r  IrT  LOS  SXKAK  AUAT  TOMQUE 


UMtHVH  CRAHKIM*  MMM 


■  TOTAL  TIME  OH  CMSINC  I 


TIME  TO  TIME 


TIME  TO  MCACM* 

5060  "ru  m»m  42  «sc 

ruorosE  or  mum 


j MAX  TMT  OUMIME  8TAMT  ^  *0 


REMARKX 


TEST  OSSEMTEM 

Cardvell 

•  AM,  MEAUIMO 

29.99"  ttea 


NOTE:  The  starter  air  valve  and  P-58  piping  from  the  valve 
to  the  starter  hae  been  removed.  The  MA-2  air  line  connects 
to  the  starter  with  the  MA-2  valve  controlling  air  pressure. 

The  engine  fired  at  1200  rpm  with  650  pph  fuel  flow.  The 
peak  fuel  flow  was  1950  pph.  The  starter  air  pressure  was 
53  psig  with  a  peak  temperature  of  267 °F,  The  starter  switch 
was  cut  manually  at  32  seconds  and  3000  rpm. 

The  P6£)  drain  valve  leakage  appeared  to  be  excessive  on  the 
previous  run  so  the  drain  line  was  solenoid  closed  for  this 
start. 

Shut  down. 


AS'SOUX  ASS,  TLA. 


ruci.  tvBTKM 
Normal 


0tSZ3V£&  LOG 


CW«ffc<K**«SA4.  no. 


GE- 033585 


MIW-5161P  Grade  1 


r«*c  c  *•<*«:  »r  Antes? 


LtWC  on.  «KADC 

MILrL-7808P 


l*n>»  lam,  of  on.  wco  ouwiMtf  fftMortiK  mine  eronreo 


tunvi  m**pjr  r  % 


FT  |~»*  MtAK  AVAtr  TOHQVX  [MAUtMUM  OfAMIM  fIFM 


TIMS  TO  HMCH* 

ikfm  smm  53 


TOT  At.  TIMS  OF  AIM 


TOTAL.  TIMS  OM  TLHBiHT. 


ror  oviMKCD 


(MAA  TFT  OlMlMf  BTAmT 


750  I  Cardwell 


0815  ,5050 


SGIB;  Cartridge  lot  CL- 6-463  batch  no.  B95C-453  soaked  21% 
hrs  at  -40®F.  Cartridge  type  MXU-4/A. 

The  engine  fired  at  1160  rpo  with  630  pph  fuel  flow.  The 
peak  fuel  flow  waa  1950  pph.  The  peak  atarter  breech  pressure 
was  950  psig  and  average  pressure  was  approx  785  psig.  The 
burn  time  was  approximate  21  seconds. 

80TE;  The  P6D  valve  drain  line  waa  solenoid  closed  for  the 
start,  and  will  remain  closed  on  subsequent  startc,  being 
opened  after  reaching  idle  speed. 

Shut  down. 

NOTE:  There  was  an  oil  leak  around  the  puny,  exact  location 
could  not  be  determined.  Leakage  amounted  to  approx  1  qt. 


AT.  SCUM  ATS,  TLA. 


j  S?»SCBV£Ki  LOG 

rUic  *S>  1 

U«'.  -M09CL,  IMf  C««C  4CJUAL 

_ JGL9.=GEe5C  £8-033-585 

f 

33  I 

HMM 

■KrSnrSoiTBHHB 

rvci. 

MO-J-5161X  Grade  1 

|fi«L«rsrcuim>  1 

1  __  formal  .  ..  ...  . 

M9,  1XV5U  OF  C*L  4J»KS>  i»WMW  ttV*^ 

rtanc  C.WAIMC  rrorrcD  j 

0352 

•eusjirt  Myevwrr  i 

T^XAi.  7£MC  AUJtt 

201 

HM  CMC  AOAJt  rsJW  TO  9TAMT 

rr  aa»  muk  An  Ay  jowux. 

MUMMI  iUKAdJUUM*'  APM 

TOTAL  X4MC  <CM  £M*JMC 

1:16 

Tina  70  flKK  **M  ACC 

_  11 

M 

MAX  T*T  S>tm*U9  4TAMT  ...  ^ 

©40 

TCA7 

C^riJwell 

BUM  OP*M  TIMS  ^  CAM  22  *** 

au***©#*  or  #*U* 

To  check  ©11  leakage 

BtADIMf 

30. 031'  BR2 

TIME 

RfM 

IIEMUtXf 

0851 

0852 

0 

5040 

KOTEj  She  MA-2  will  be  used  for  this  start. 

The  engine  fired  at  1280  rpm  with  830  pj/h  fuel  flow-  The  peak 
fuel  flow  was  1968  pph.  The  starter  air  pressure  was  57%  pslg 
with  a  peak  temperature  of  282DF.  The  starter  switch  was 
manually  cut  out  at  3000  rpm  and  29  seconds- 

Shut  down. 

SOT 8:  There  was  no  oil  leakage  noted  on  this  run-  The  leak 
on  the  previous  run  may  have  keen  due  to  high  oil  pressure 
after  the  soak  at  -40*7- 

a*sc  J£?n**n 


£-33 


AT- SCUM  A7SU  Fi-A. 


0*2£#V€«5  tOC 


cw&ikc  »emAi 


JCMSttte  MOOCX 

J79-GB-5C 


0A?£ 

n  $ept  im 


riKi.  j>srw«u*  tnt-s> 

SferowJ 


T£#T  £>PCCtA7XMt 

Cowjjt 


X*»  <C£N-I>  J»U»K  jPfttfM  T«*TA«T  j  PT  JUM  fRCAK  AffA'V  XfmQUE 


T4ME  ITS)  »>CACH. 


^tm^oac  &r  ituM 


GE-0333B5 


tu»c  <Wiu  «*Aft£ 

miKL-TSOSF 


*A*U  T*J#»*CnATJJ«E 


^WX  |tlM£  CMSINCsTARTCP 

2SIL-J-51i61F  grade  1  1929 


UML  (pr  <Dlt  U3XX>  PimJHC  «um  itime  emc-inc  jtopped 

19:3D25 


. (*«JUATa¥«  vMUMtPIT*  -% 


{MAXIMUM  CRAHKIRS 


;  MAfl  T^T  PtmlKC  3iT>kWT 


flUM  X>.OWW  T4ME 


1930:251  5DAD 


APCCm;^,sO-332 


Id  obtain  starting  data  at  -AD®?. 


mcMAmcs 


NOTE;  Information  has  been  received  from  General  Klectrli.  Co¬ 
on  changes  made  to  improve  fuel  flow  stability  at  low  temper¬ 
atures  on  the  fuel  control  installed  on  run  no-  27- 

Ihe  number  of  holes  in  the  differential  pilot  valve  bushing 
■was  reduced  from  A  to  2-  This  reduction  in  porting  holes 
reduces  the  pilot  valve  gain- 

A  new  orifice  assy-  was  inserted  into  the  drilled  passage 
•Which  supplies  the  main  fuel  pump  discharge  pressure  signal 
to  the  differential  pilot  valve-  Ihe  new  orifice  assy-  Is  of 
the  standpipe  design  and  contains  eight  -D25  inch  diameter 
holes  supplying  a  -OAQ  inch  diameter  controlling  ox ifice- 
The  new  orifice  assy-  serves  to  dampen  the  pilot  valve 
rendering  it  less  sensitive  to  pulsations  in  main  fuel  pump 
discharge  pressure- 

Tbe  following  changes  were  made  to  improve  temperature  com¬ 
pensation: 

1-  A  close  clearance  fuel  valve  was  added- 

2-  nitrogen  filled  73  reference  bellows  was  added- 

Ihe  starter  air  valve  and  3- 53  piping  from  the  valve  to  ihe 
starter  has  been  Installed- 

"Xbe  engine  fired  at  HDD  rpm  with  650  pph  fuel  flow-  Ihe 
peak  fuel  flow  was  1920  pph-  Ihe  starter  air  press  was  A7  psl 
with  a  peak  tenp  era  tore  of  275*3-  Ihe  star-4-r  switch  was 
manually  cut  out  at  3Q00  ipm  an  eecsads- 

Sliut  down:  due  to  oil  leak. 

H2T*;:  Ihe  oil  leak  was  at  the  split  line  between  the  two 
pumps - 


ar-aotw  Arm-  ea  v. 


|  *>»SE3»r£X!s  LOS  5 

PACE  >«Q. 

1 

lit**  £«t!KZ  MQDCL 

1  J79-GE-5C 

SMCINC:  HCfUAl  )NQ.  1 

GE-Q335B5  j 

wwma. 

35  ; 

suits: 

13  Sept  1937 

T£»T  T.MnnATWRg  fPX) 

-65*2 

riic i.  j 

3HL-1- 51612  Grade  1  J 

time  *«*ci«t»tArn:o  . 

D912 

ruCL**»T£M>U0EP 

normal 

-1«U*£  X2U.  4>KM)X 

iOIr-Ir*7fl02F 

MD.  iaep!&imiMC4U»4 

tr«T  sjaxmatux 

Sower  J 

0AH.  TTCAUXKATUA* 

+78*2 

l»aXATt«  XHUMtOtW^  ' 

! 

«o> 

KK*  £OU>  *DAK  tomtom  -TSfltTjhltT  « 

See  log- 

KT  XJU  *ft£A«  XMAVT  ir^KQUC 

MAXIMUM  £Yl AM KI»C8  fXV»M  f 

X^TJU.  twt  ®H  CE Klimt  | 

1:19  | 

iT!*irfe-rrj>a*m*  mih  ^  j 

XtMC  *TD 

iDDD  m** 1  A«M  51  4ME£ 

«y*!p£K*«  ITUXt  <MtW 

iftUM  | 

Id  obtain  starting  data  at  -65*2-  j 

»Afl.  XtHDIKO 

30-02"  3ga 

•niME  ! 

*;K£MA*<CS  5 

0859 


0906 


0912 


0913 


?040 


SOTE;  Due  to  limited  time  available  to  finish  teat  the 
engine  wH 1  be  run  without  repairing  ell  leak- 

Ihere  was  a  soak  of  10  tea  at  -65*2  before  the  first  attempt- 

The  .engine  was  cracked  for  3D  seconds  -with  no  indication  of 
engine  light— off-  Ihe  starter  air  pressure  was  46  paig  with 
peak  tenperature  of  225*2-  iJarlmnm  cranking  was  1260  xpm- 
Ihe  fuel  flow  was  600  pph- 

JIQ2E:  Hie  engine  was  motored  to  blow  out  raw  fuel- 
2nd  attempt: 

Ihe  .engine  -was  cranked  for  26  seconds  with  no  indication  of 
engine  firing-  Ihe  atarter  air  pressure  was  46  psig  and 
maximum  air  temperature  was  282*2-  Ihe  fuel  flow  was  510  pph 
and  fuel  manifold  pressure  was  52  psig- 

ilOIE:  Xne  engine  was  motored  to  blow  out  raw  fuel- 

3rd  attempts 

Xhe  engine  fixed  at  1380  rpm  with  650  pph  fuel  flow-  Uhe 
peak  fuel  flow  was  1980  pph-  Ihe  starter  air  pressure  was 
46  psig  and  starter  air  tenperature  was  288*2-  Uhe  starter 
switch  was  cut  manually  at  39  seconds  and  3DDD  rpm- 

Ths  throttle  was  pre-set  to  idle  position  and  moved  from  idle 
position  to  25  degrees  at  14  seconds-  l!he  throttle  was  re¬ 
turned  to  idle  position  after  engine  fired  and  before  3000  rwj 

Shut  flown- 


A»CC  0-311 

SEP 


£*55 


\ 


;kt  cnbink  woo  cl 

J79-GE-5C 


OATK 

13  Sept  1967 


FUXL  9YSVSH  UiSO 

Normal 


YK»f  OPKRATOR 


OBSERVER'S  LOG 


(KKOtNC^CfttAU  NO* 


GE-03358 j 


MIL-J-5161F  Grade  1 


Time  *N« INK  FTARTKO 


wWK  oil  on  a  on 

MIL-WG80F 


•  AW*  TKWFZRATUNS 

+82°F 


ft  UOI  «n<AK  AWAY  TOWQUK 


TIMS  TO  NCACH* 


PUWFOSK  OF  NUN 


NO.  LBS*  OF  ©JL  U3KO  OUNIWB  NUN  TIM*  KN0INS  S70FPK0 

1909 


(WKLATIVC  t«UMDITY% 


MAXIMtM  CRANXIM«  WFM 


(MAX  TFT  CUWIN0  STANT 


To  obtain  data  at  -65CF. 


TOTAL  TIM*  OH  SNOIHC 


TUT  OUIRVCR 

Cardwell 


OAR#  RCAOIKa 

29.97"  Hga 


REMARKS 


NOTE:  Cartridge  lot  0L-10-94  batch  no.  B290C-182  soaked  21 
hrs  at  -65°F.  Cartridge  type  MXU-4A/A.  The  cartridge  was 
soaked  3  hrs  between  -4G°F  and  -65°F  while  test  cell  tempera¬ 
ture  was  being  lowered  to  -65°F. 

The  engine  fired  at  1080  rpm  with  620  pph  fuel  flow.  The 
peak  fuel  flow  was  2100  pph.  The  peak  starter  breech  pres¬ 
sure  was  850  psig  with  an  average  of  approximately  750  psig. 
Burn  time  was  approximately  20  seconds. 

HOTS:  After  the  last  run  the  secondary  nozzle  pump  was 
removed  from  the  main  tube  and  scavenge  pump  and  replaced 
with  a  new  gasket.  A  hose  from  the  seal  drain  to  the 
scavenge  return  oil  line  was  installed.  No  leakage  was  noted 
on  the  run. 


1908:55  5060  Shut  down. 


|  OBSERVER'S  LOG 

■9H1I 

IJKT  KNCINK  MOOKL  KMStNKWKfftAL  MO. 

I  J79-GB-5C  GB-033585 

MUM  MO. 

37 

KSfSSHHHHI 

MUML 

MIL-J-5161F  Grade  1 

TIMS  KN8INK  8Y APITaCD 

1912 

IFUCL  SYSTKM  USED 

I  Normal 

LUSK  OfL  CMAOK 

MIL-  lr  7308? 

NO.  LSI.  OF  OIL  UKCO  OURIHt  MUM 

TIM*  KMC  INK  ITORRKD 

1913 

jm 

RKUATIVC  HUMIDITY  % 

TOTAL  TIME  OF  MUM 

sOl 

VjjTte&Yrrrtj^ 

TOTAL  TIMS  ON  ENGINE 

1:21 

mrmm  *m 

3moRHK9kcB9 

«AXT.TOUAIH**TA«T 

TK8T  OaSENVXR 

Carr 

RURROta  OF  SUM 

To  obtain  data  at  *135 °F. _  . 

SAM.  MKAOINS 

.  29.94"  Bga 

•« 

i 

m 

nrm 

REMARKS 

1912 

1913 

0 

3000 

NOTE:  The  HA- 2  will  be  used  for  this  start. 

The  engine  was  soaked  at  +160°F  for  16  hra  and  run  at  +135°F. 

The  engine  fired  at  1100  rpm  with  550  pph  fuel  flow.  The 
peak  fuel  flow  was  1900  pph.  The  peak  starter  air  pressure 
vae  32.5  psig  with  peak  temp  of  425*F. 

Shut  down. 

0.332  B-37 


AT-KOUK  AW,  VLK 


JKT  SMSIME  MODEL 

J79-GE-5C 


OATS 

15  Sept  1967 


rust.  SYSTEM  USED 

Normal 


TOST  OPERATOR 

Gower 


HRS  COLD  SOAK  PSIOR  TO  START 

12  hrs  at  +160°F 


OBSERVER'S  LOG 


ISNSIKCISKNIAL  NO. 


Line  on.  SNACXZ 

MIL- L- 7808? 


SAIL  TKMPSNATURX 

+78°F 


GE- 033585 


PURL  STMK  K  NAINA  START  AO 

MIL-J-5161F  Grade  1  I  0800 


NO.  LSI.  ON  OIL  ucxo  DURtW  RUHlTIMK  CNSIMC  STOFFXO 

!  0801 


KLATI.C  HUMRMTV 


TOTAL  TIMS  OF  NUN 
:01 


MAXIMUM  CRANK  IMS  PPM 

TOTAL.  TIMB  ON  BNS9NC 
1:22 

TIMB  TO  ABAC 

5400  N n,  «N  39  ,«C 

MAX  TFT  O  UN  INS  START  H30*IF 

VEST  OBSERVER 

Cardwell 

RURPOCC  OF  RUN 

To  obtain  data  at  +135°F. 

BAR.  RSAOINA 

30.00"  Hga 

REMARKS 


NOTE:  Cartridge  lot  0L-10-94  batch  no.  S290C-183  soaked  24 
hrs  at  +1604F.  Cartridge  type  MXU-4A/A. 

The  engine  fired  at  1300  rpm  with  640  pph  fuel  flow.  The  peak 
fuel  flow  was  2100  pph.  The  peak  starter  breech  pressure 
was  940  pslg  with  an  average  of  approximately  850  paig.  Burn 
tine  was  14  seconds. 

Shut  down. 
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APPENDIX  F 


GRAPES  OF  START  BATA 
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